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FORCE  XXI 
THE  CHIEF  OF  STAFF 
5  MARCH  1994 


UNITED  STATES  ARMY 
the  chief  of  staff 


a 


5  March  1994 
FORCE  XXI 


America's  Army  must  be  ready  to  fight  and  win  today  and  tomorrow. 

Our  2 ht  Century  Arly-the  Army  of  2010-is forming  right  now.  The  senior 

leadership  of  that  Armycan  be  found  among  the  majors  °f‘°dVs‘uf™a, 

Fort  Lemenworth.  Tomorrow's  brigade  commanders  ""«"****. 
f  b  Uon  comma„clers  of 20 10  lead 

companies,  batteries,  and  tr0°Ps'J  ,  now  attend  the  fourth  and  fifth 

today's  platoons.  Future  company  co  un,nt  kind  nfArmv 

grades  The  platoon  leaders  of  2010  are  in  the  first  grade.  What  kind  of  Army 

will  these  people  lead? 

We  know  a  few  things  for  sure.  In  2010.  our  Army's  mission  will  be  the 
same  aTit  been  since  1775-to  fight  and  win  our  Nation's  wars^o  serve 
America,  to  gain  decisive  success  at  whatever  we  ^“kedmdo.  We^  ^ 
fulfill  that  mission  today,  tomorrow,  and  the  day  a  * 

2010,  and  in  every  year  between.  That  is  a  given. 

External  events  will  certainly  change  our  Army  over  the  next 
and  we  cannot  foresee  all  of  them.  Tire  Army  of  2010  will  be  different  from 
the  Army  of  1994.  To  shape  the  Army  of  2010  we  must  act  now  and  mfl 
tte  course  our  Army  pursues.  The  real  challenge,  what  we  as  Army  leaders  *e 
Charged  To  do,  is  to  think  beyond  the  inevitable  and  the  likely,  to  take  hold  of 
our  own  destiny.  We  must  do  our  part  to  create  the  21st  <Jntl^®rmy  *a 
experience,  analyses,  and  insights  tell  us  can  best  defend  Amenca. 

Today  we  are  at  a  threshold  of  a  new  era,  and  we  must  proceed  into  it 

decisively.  Today  the  Industrial  Age  is  bein^^  by  1 ^ “JUTour 
Ace  the  Third  Wave,  hard  on  the  heels  oftheagranan  and  industrial  eras.  Our 

present  Army  is  well-configured  to  fight  and  win  in  the  late  Industnal  Age^an 

we  can  handle  Agrarian-Age  foes  as  well.  We  have  begun  to  mo^mto  Thtrd 

Wave  warfare,  to  evolve  a  new  force  for  a  new  century— Force  XXI. 

Force  XXI  will  synthesize  the  science  of  modem  computer  tectaology, 

the  art  of  integrating  doctrine  and  organization, 

quality  people.  The  goal  is  to  create  new  formaUons  that  operate  at 


greater  performance  levels  in  speed,  space,  and  time.  Force  XXI — not 
"Division  XXI,"  and  there  is  a  message  there  about  breaking  free  of  old 
concepts— -will  use  command  and  control  technology  to  leverage  the  power  of 
the  Information  Age.  But  this  new  force  must  be  more  than  just  today’s  Army 
with  more  computer  networks.  Force  XXI  will  represent  a  new  way  of 
thinking  for  a  new  wave  of  warfare.  We  must  be  strategically  flexible  and 
more  lethal,  We  must  leverage  the  power  of  the  best  soldiers  in  our  history 
through  the  use  of  state-of-the-art  simulations  and  realistic,  simulator-enhanced 
training.  We  must  accommodate  the  wide  range  of  operations  being  demanded 
of  us.  Intellectual  change  leads  physical  change — the  mental  shift  goes  before 
the  software  and  hardware. 

We  are  beginning  to  define  the  parameters  of  Force  XXI.  Building  upon 
ongoing  work  in  the  Department  of  the  Army,  the  Army  Staff,  the  Army 
Materiel  Command  (AMC),  Information  Systems  Command  (ISC),  Medical 
Command  (MEDCOM),  the  Intelligence  and  Security  Command  (INSCOM),  • 
and  the  other  major  commands,  our  thinkers  at  the  Training  and  Doctrine 
Command  (TRADOC)  must  deal  with  a  whole  series  of  important  questions 
that  we  will  strive  to  answer  as  we  create  Force  XX3. 

•  Are  new  forms  of  maneuver  required? 

♦  How  do  we  set  the  conditions  for  decisive  maneuver? 

*  How  do  we  combine  combat,  combat  support,  and  combat  service 
support  to  create  a  flexible,  networked,  self-tailoring  organization? 

♦  How  do  we  command  Information-Age  forces? 

•  How  do  we  synchronize  the  operationspf  fully  modernized,  digitized 
forces  with  other  forces — our  own,  other  Services,  and  allies? 

We  will  not  answer  those  questions  overnight  And  there  will  be  other 
questions,  some  of  which  we  cannot  yet  guess.  We  are  getting  ready  for  wars 
that  nobody  secs  right  now.  But  we  must  try  to  see  them  and  be  ready  for  their 
'hallengcs.  It  is  time  to  redesign  the  force. 
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Much  work  has  already  been  done— the  Advanced  Warfigh 
Demonstration  at  Fort  Knox,  the  Mobile  Strike  Force  played  during  Praine 
Warrior  ‘93  at  Fort  Leavenworth,  and  the  design  of  the  2nd  Cavalry  Regiment, 
to  name  just  a  few  examples.  The  results  of  that  work  have  encouraged  us  to 
reshape  our  battle  organizations  for  the  21st  Century.  We  need  to  reinforce 
success,  to  build  on  our  momentum.  It  is  time  to  get  on  with  it 


To  support  the  concepts  of  Force  XXI,  it  is  necessary  to  develop  the 
means,  the  hardware  and  software;  we  must  enable  ourselves  to  digitize  *e 
force.”  To  take  that  step,  on  January  14,  Secretary  of  the  Army  Togo  D.  West, 
Jr.  and  I  announced  the  formation  of  a  Special  Task  Force  on  Digitization 
This  Department-level  task  force  will  become  the  Army  Digitization  Office 
(ADO)  under  the  supervision  of  the  Vice  Chief  of  Staff.  Its  muludisciphne 
membership  will  include  doctrinal  thinkers,  technical  experts,  scientists, 
engineers,  and  procurement  specialists.  The  ADO  will  develop  ttie  means  dial 
will  enable  us  to  create  Force  XXI.  I  expect  the  digitization  project  office  to 
create  the  means  for  the  U.S.  Army  to  field  a  folly  “digitized  division-sized 
force  before  the  turn  of  the  Century. 


Development  of  concepts  is  the  next  step — although  this  will  be  an 
interactive,  parallel  process.  TRADOC  will  lead  in  this  part  of  the  effort,  but  m 
a  “joint  venture”  format  with  other  issue  proponents  from  throughout  the 
Army.  I  will  rely  on  Louisiana  Maneuvers  to  synchronize  the  work  of  the 
ADO  and  the  Force  XXI  joint  venture. 


Today,  we  have  the  means  to  step  through  this  process  in  a 
sophisticated  manner  than  our  predecessors.  Moving  toward  Force  XXI  makes 
the  most  of  our  superb  simulation  systems.  We  will  think,  test  in  the  Battle 
Labs,  then  test  in  actual  field  units-all  with  feedback  loops.  Theoiy  leads 
practice,  but  then  practice  modifies  theory.  -It  is  a  two-way  street.  We  can  an 
will  continue  to  work  the  design  issues  in  our  Battle  Labs  even  as  units  conduc 
field  validations,  allowing  for  constant  feedback.  The  work  being  done  nght 
now  indicates  that  we  arc  on  the  right  track.  In  fact,  the  very  Information^ 
hardware  and  software  that  has  created  Third  Wave  warfare  also  allow  us  to 
experiment  with  its  realities  today. 
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I  want  us  to  think  about  ail  this  in  terms  of  battle  command  and  battle 
space.  Battle  command  is  about  imposing  control  on  battle  space  which  I  think 
of  in  terms  of  the  dimensions  of  speed  space,  and  time-all  of  wbch  are 
compressing.  The  key  to  dominating  the  2 1  st  Century  battlefield  will  be 
tempo- — being  able  to  shut  down  an  opponent  in  all  three  dimensions— faster  m 
a  physical  sense,  over  greater  distance,  and  with  greater  alacrity man 
organizational  sense.  We  will  achieve  this  quantum  improvement  m 
effectiveness  through  the  power  of  information,  tnrough  knowledge-b 
warfare.  We  cannot  understand,  at  this  point  in  time,  the  broadest  implications 
of  that,  but  we  are  opening  the  door  to  the  future. 


Soldiers  have  advanced  into  uncertainty  before.  In  the  spring  of  1 864, 
General  Ulysses  S.  Grant  stood  with  the  Army  of  the  Potomac  at  Culpeper 
Virginia.  He  did  not  know  exactly  what  he  would  face  as  he  marched  sou  . 
But  he  knew  that  to  win  the  war  he  had  to  keep  moving  forward.  Grant  and  his 
Array  crossed  the  Rapidan,  fought  in  the  Wilderness,  moved  by  the  flank, 
fought  again  at  Spotsylvania-tough,  costly  battles  against  a  determined  foe. 
Despite  this,  Grant  and  his  soldiers  did  not  turn  back.  They  did  not  know 
exactly  what  was  ahead.  They  did  know,  though,  that  standing  still  or  going 
back  across  the  river  would  not  preserve  the  Union.  So  they  kept  moving  on, 

toward  victory. 


Wc  do  not  know  exactly  what  lies  ahead.  But  we  are  moving  forward 
We  have  the  best  Anny  In  the  world— quality  people,  sound  doctrine,  a  solid 
industrial  base.  Plus,  we  have  something  Grant  did  not  have,  simulations  and 
systems  that  give  us  the  confidence  to  experiment,  analyze,  and  project  how 
new  thinking  might  work  on  future  battlefields.  We  must  seize  this  opportunity. 


America  rs  Army— Into  the  21st  Century* 
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TRIP  REPORT 

CSA  TO  EUROPE  AND  AFRICA 
9-15  AUGUST  1994 


UNITED  STATES  ARMY 
THI  CHIEF  OF  STAFF 


DACS-ZAA  1  *  August  1 994 

MEMORANDUM  FOR  SEE  DISTRIBUTION 

SUBJECT:  Trip  to  Europe  and  Afrioa,  9  to  1 5  August  1994  ^ 

1 .  PURP08E:  From  9  to  1 5  August  I  traveled  to  Europe  and  Afrioa  to  observe 
Operation  Support  Hope*  visit  the  Marshall  Center*  and  participate  In  World  War  II 
commemoration  ceremonies  In  Southern  France.  On  the  Africa  portion  of  my  trip,  I 
was  aocompanied  by  Sergsant  Major  of  the  Army  Kidd. 

2.  OBJECTIVES: 

a.  To  receive  Operation  Support  Hope  briefings  and  discuss  operations  with 
USCINCEUR. 

b.  To  visit  Operation  Support  Hope  operations  in  Uganda*  Zaire*  Rwanda,  and 
Kenya. 

c.  To  visit  the  Marshall  Center  and  discuss  and  assess  first  year  operations. 

d.  To  receive  an  update  on  the  US-Russian  peacekeeping  operation  to  be 
conducted  this  September. 

a.  To  represent  the  Department  of  Defense  at  ceremonies  commemorating  the 
Allied  invasion  of  Southern  France,  Operations  Anvil  and  Dragoon. 

f.  To  oonduot  discussions  with  my  Egyptian  counterpart*  LTQ  Halabi. 

g.  To  conduot  discussions  with  my  French  counterpart*  GEN  Monohal. 

h.  To  conduct  discuesiona  with  CINCUSAREUR*  GEN  Maddox  and  other  US 
leaders  in  Europe. 

3.  HIGHUGHT8  AND  SIGNIFICANT  DISCUSSIONS: 

a.  At  SHAPE  I  mat  with  GEN  Joulwan,  SACEUR/USCINCEUR  and  discussed  and 
number  of  issues  relating  to  current  operations  and  to  the  future  of  the  Army,  I 
participated  in  a  video  teleconference  with  the  DCINC  and  EUCOM  staff  at 


DACS-ZAA 

SUBJECT:  Trip  to  Europe  end  Africa/  9  to  15  August  1994 


Stuttgart.  We  reviewed  operations  throughout  the  theater  end  concentrated  on 
Operation  Support  Hope.  I  could  not  help  but  be  impressed  how  the  European 
theater  has  changed.  Like  the  US  Army,  it  is  more  fully  engaged  today  than  at  any 
time  during  the  Cold  War.  US  Army  Europe  is  at  the  heart  of  all  those  operations, 
moat  especially  Able  Sentry  (FYROM)  and  Support  Hope  (Rwanda).  The  CINC  was 
very  pleased  with  the  Army's  execution  of  both  operations  and  expressed  his 
appreciation  for  the  planning  aasistanoe  from  HQDA.  (Info) 

b.  Operation  Support  Hope 

(1)  In  the  Support  Hope  Area  of  Operations,  I  visited  JTF  headquarters  at 
Entebbe,  Uganda  and  operations  in  Kigali,  Rwanda  and  Goma,  Zaire.  My  visit  took 
place  in  week  three  of  the  operation;  but  the  deoisive  contribution  of  American 
foroes  wee  already  evident.  LTG  Sohroeder  ie  the  Teak  Force  oommsnder  and  has 
his  headquartsrs  at  the  airfield  at  Entebbe.  Hie  forces  are  located  primarily  at 
Entebbe,  Goma,  Kigali  and  Mombaeaa,  Kenya.  The  task  force  mission  ie  to  provide - 
assistance  to  humanitarian  agencies  and  third  nation  forces  conducting  relief 
operations  to  alleviate  the  Immediate  suffering  of  refugees  fleeing  the  civil  war  in 
Rwanda.  These  refugees,  numbering  in  die  millions,  have  oooupied  camps  in  all  the 
neighboring  countries;  but  principally  in  Zaire.  Some  of  these  camps  date  to  similar 
troubles  in  1959,  but  the  oapadty  of  the  relief  agencies  has  been  overwhelmed  by 
the  huge  displaced  population.  (Info) 

(2)  The  operation  began  on  24  July  following  President  Clinton's  order  to 
deploy.  By  28  July,  US  Army  units  were  providing  water  in  Goma  to  attack  the 
cholera  outbreaks  and  JTF  command  and  control  elements  were  beginning  to 
effectively  integrate  the  transportation  and  delivery  of  relief  supplies.  By  1  August, 
the  mortality  rate  in  Goma  was  raduoed  below  1000  per  day.  By  3  August,  the 
Army  and  others  were  producing  and  distributing  500,000  gallons  of  wster  a  day  in 
Goma  and  byG  August,  cholera  and  dysentery  had  been  raduoed  to  1000  cases  per 
day  from  a  high  of  6000  per  day.  Deaths  stand  at  fewer  than  500  per  day.  More 
importantly,  this  respite  has  enabled  the  UN  and  other  agencies  to  get  the  oamps 
organized  and  get  new  oamps  established.  A  significant  number  of  refugees  have 
returned  to  Rwanda.  (Info) 

(3)  In  every  case,  I  was  very  proud  of  our  soldiers.  They  moved  quickly  into 
a  very  ambiguous  and  sometimes  threatening  situation  and  responded  with 
characteristic  professionalism  and  initiative.  They  are  up  beat  and  very  proud  of 
whet  they  are  doing.  The  Task  Force  Commander  will  redeploy  them  as  the 
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situation  permits  and  I  believe  that  our  numbers  there  will  draw  down  fairly  quickly. 
Some  soldiers,  especially  those  providing  command  and  oontrol  or  special  skills 
relating  to  oommand  and  oontrol,  will  probably  remain  in  theater  muoh  longer.  I 
assured  US  Ambassador  Rawson  that  we  would  stay,  in  whatever  numbers  are 
required,  until  the  mission  is  completed.  (Info) 

(4)  Our  Civil  Military  Operations  Canters  (CMOC)  provide  the  nerve  centers 
for  coordinating  assistance  to  the  relief  agencies.  They  provide  olearlng  houses  to 
coordinate  distribution,  exchange  information,  Identify  and  solve  problems,  and 
share  assets.  We  are  becoming  vary  experienced  in  these  operations  and  are 
building  trust  and  understanding  with  many  of  the  agencies.  It  is  important  that  we 
oontinue  to  Involve  these  agencies  in  our  training  and  exercise  program  ao  that  we 
can  develop  better  doctrine  and  procedures.  I  want  to  ensure  that  our  best  people 
get  into  theater  to  help  and  to  loam.  (Action:  DC80P8)  I  would  also  like  to  make 
a  video  tape  explaining  the  purpose  and  function  of  the  CMOC  that  we  can 
distribute  to  the  relief  agendas.  (Action:  TRADOC) 

(6)  Upon  completion  of  this  exercise,  I  want  to  conduct  an  AAR  for  the 
Army  and  appropriata  Department  of  State  and  non-governmental  representatives. 

LTG  Sohroeder  will  be  responsible  to  prepare  the  AAR  supported  by  the  Peace 

Institute.  The  TRADOC  Commander  and  1  will  attend  the  outbrief.  (Action :  AWC) 

* 

(6)  I  believe  that  this  kind  of  operation,  with  a  non-tradltlonal  headquarters 
and  a  highly  task  organized  troop  list  is  typioal  of  that  which  we  will  conduct  in  the  i 
future.  To  enhance  our  preparedness  for  that,  I  want  to  work  with  CINCEUR  to 
make  the  Southern  European  Task  Force  a  fully  deployable  JTF  oriented  primarily  on  j. 
Africa.  The  end  strength  must  be  accommodated  within  tha  EUCOM  troop  strength  i 
oeiling.  This  reorganized  SETAF  is  to  be  prioritized  in  Force  Package  One  with  a 
sufficiently  high  priority  to  be  up  and  running  before  the  end  of  FY  96.  (Aotlon: 
DCSOPS  ICW  USAREUR  and  ARSOC) 

(7)  I  want  to  ensure  that  the  soldiers  participating  in  Support  Hope  receive 
the  Humanitarian  Service  Badge  in  a  timely  manner.  Because  of  the  ad  hoc  nature 
of  some  units,  it  will  be  an  especially  diffioult  challenge  to  get  soldiers  their  awards 
if  we  do  not  do  this  right  away.  I  would  like  to  be  briefed  on  a  plan  to  aooomplish 
that  objective  this.  (Action:  DC8PER) 

(8)  Once  again,  I  find  that  soldiers  deploying  are  being  placed  at  a  hardship 
beoause  of  losing  separate  rations.  If  possible,  want  to  handle  this  as  an  exception 
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and  on  how  wo  might  addraat  tide  laaua  at  tha  000  laval.  (Action.  ASA  MARA) 

(9)  At  both  Entabba  and  Kigali.  I  vlaltad  tha  Air  Force  Taotleal  Air  LI* 

Control  Bamant.  They  ara  equipped  with  a  MARcT^ 

that  flivM  tham  a  complete  global  communications  packet  (ealled  a  mahu? 
immediately  upon  arrival  on  the  ground.  That  operation  was  a  etark  contrast  t°  the 
JTF  HQ  whlohPwaa  running  on  a  mixed  bag  of  personal  laptops  and  SATCOM. 
fLu  Ilk.  to  o^  ioethwa  packet  aMlar  to  tha  Ak  Force  packet  that  could  be 
ueed  by  a  email  JTF  or  ACC.  I*  poeelbla,  wo  ehouk!  experiment  with  a  prototype 

during  one  of  our  FY  98  Force  XXI  experiments  (Aodom  IN8COMI 

(1 01  I  was  unable  to  visit  Mombaesa  where  7th  Transportation  Group  la 
facilitating  port  oparatlona  and  la  prepared  to  receive  cur  afloat  prepoeWonedehlpa  • 
If  they  are  required.  LTG  Schroedar  bellevee  they  provided  Mm *1™ 
international  community  and  a  major  planning  option  early  en.  Atthte  pohrt  may 
may  not  be  neeeeaery;  however,  It  la  Important  that  we  keep 
LTG  Schroedar  make®  the  determination  that  they  are  no  longer  ne 

o.  The  Marehall  Center,  eetabllehed  on  the  alte  of  the  former  Ruoelw  Inetltuto. 
i.  aunoortad  bv  the  Army  aa  a  00D  facility  to  bring  together  leadere  from 
throughout  SuroprT to  promote  an  undemtanding  of  the  role  of  a  ml8tmy  f.ro.  in  a 
Uberaf  demooraoy and  to  bring  together  European  defence  leader,  on  a  the  whole 

rango  of  common  iaeues.  (Info) 

ill  only  ona  year  attar  Its  inauguration,  the  Marshall  Canter  Is  up  and 
running JaS£l&d  a  currimdum, 

^hir^^a^T  rMrudCpea^ng 

£®Atrra«S& 

nations  of  Eastern  Europe  and  the  acoompliehment  of  Dr.  Bernstein  and  hi.  staff.  In 
this  short  time,  is  oommendable.  (Info) 
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(2)  The  United  States  Army  continues  to  have  an  interest  in  the  Center  not 
only  because  we  provide  its  funding  but  also  because  we  conduct  our  Eastern 
European  foreign  area  officer  training  and  language  refresher  at  the  Center.  This  Is 
a  complementary  relationship  that  enriohes  both  FAO  training  and  the  Canter,  i 
want  to  undertake  a  review  of  funding  and  personnel  issues  for  the  Center, 
inoiuding  funding  from  other  nations.  The  Army  will  continue  to  be  fully  supportive 
of  the  Center.  (Info) 

(3)  I  now  have  a  fellow  at  the  Marshall  Centsr  and  the  Army  War  College 
has  been  involved  with  several  of  their  conferences  and  projects.  I  would  like  to 
expand  the  War  College  relationship  to  the  Center,  perhaps  by  a  series  of 
exchanges,  perhaps  with  a  visiting  instructor  for  short  periods  of  time,  or  perhaps 
in  some  other  way.  A  more  formal  relationship  would  be  beneficial  to  both 
institutions.  I  would  Ilka  to  see  options  about  how  we  might  accomplish  this. 
(Action:  DC80P8  ICW  AWC) 

d.  During  my  visit  to  the  Marshall  Canter,  MG  Holder,  CG  3ID  briefed  me  on  the 
upcoming  US-Russian  Peacekeeper  94  Exercise  to  be  held  at  the  Totskoye  Training 
Area,  in  Russia,  2-10  September.  This  exsreise  will  place  about  250  soldiers  from 
3ID  side  by  side  with  a  similar  number  from  the  27th  GMRD  in  a  peacekeeping 
scenario  (UN  Chapter  6)  to  develop  common  skills,  provide  insights  about 
interoperability  that  would  relate  to  this  very  realistic  mission,  and  to  provide  a 
vehicle  for  our  continuing  army-to-army  programs.  Although  largely  an  Army 
exercise,  it  includes  a  substantial  airlift  element  and  is  providing  USAFE  the  means 
to  accomplish  simitar  objectives.  I  am  extremely  pleased  with  planning  to  date  and 
with  the  involvement  of  TRADOC  supporting  the  development  of  exeroise  taotios, 
techniques,  and  procedures.  I  would  like  the  exercise  to  be  tracked  in  our  daily 
operations  briefings  and,  at  an  appropriate  time,  after  completion  of  the  exercise,  I 
would  like  to  be  provided  an  After  Action  Review.  (Action:  DCSOP8)  I  would  also 
like  to  be  provided  our  public  affairs  plan.  (Aotlon:  OCPA) 

e.  In  France  I  participated  in  the  50th  Anniversary  commemoration  of  the 
invasion  and  liberation  of  Southern  Franoe,  Operations  Dragoon  and  Anvil.  As  the 
senior  representative  of  the  Department  of  Defense  I  spoke  at  the  Rhone  American 
Military  Cametery  and  attended  ceremonies  at  Dramont  (the  36th  Infantry  Division 
beaches)  and  at  La  Motte  (the  airborne  ceremony).  I  was  accompanied  by 
numerous  veterans  of  all  grades  —  many  returning  to  battlefields  where  they  had 
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truly  performed  ae  heroes.  America's  Army  was  also  rapresented  by  the 
CINCUSAREUR,  GEN  Maddox  and  by  Under  Secretary  Reeder.  USAREUR  provided 
support  for  the  oommemoration  and  did  a  magnificent  Job.  Today's  aoldiere  are  a 
credit  to  the  memory  of  what  these  proud  veterans  accomplished.  (Info) 

f.  During  my  layover  in  Egypt,  10-1 1  August,  i  met  briefly  with  my  counterpart, 
LTG  Haiabi.  This  meeting  provided  us  both  an  opportunity  to  reaffirm  our 
friendship  and  our  oommitment  to  sustaining  our  army-to-srmy  programs.  I  noted 
the  appreoiation  of  the  United  States  Government  for  Egypt's  cooperation  in 
Support  Hope  and  for  operations  in  Somalia  and  we  both  took  note  of  our  security 
assistance  and  exchange  programs,  whioh  continue  at  a  high  level.  LTG  Haiabi 
expressed  continuing  optimism  about  prospects  for  peace  In  the  Middle  East  and 
we  noted  that  much  progress  had  been  made  sinoe  my  last  visit  when  he  expressed 
a  similar  optimism.  On  Afrioa,  he  la  less  optimistic,  fearing  that  the  current  crisis 
may  very  well  extend  into  Burundi  or  even  Zaire  where  weak  governments  may  be 
unable  to  deal  with  a  sustained  refugee  crisis.  We  also  disoussed  the  terrorist 
situation  throughout  the  region  which  appears  to  have  improved  considerably 
although  the  long  term  threat  remains  very  much  in  his  mind.  (Info) 

g.  During  my  viait  to  France,  I  mat  with  GEN  Mondial,  my  French  counterpart, 
and  thanked  him  for  the  support  of  the  Frenoh  Army  and  the  French  people  in  the 
World  War  II  Commemoration  activities.  GEN  Monchal  and  I  have  met  several 
times  and  this  provided  an  opportunity  to  follow  up  on  a  number  of  issues.  This 
was  a  short  but  very  substantive  meeting. 

(1)  With  respect  to  the  situation  in  Africa,  GEN  Monchal  shares  my  view 
that  things  are  stabilized  for  the  present.  He  explained  to  me  that  the  political 
decision  to  remove  French  troops  from  Rwanda  is  essentially  non-negotiable  but 
that  every  effort, will  be  made  to  make  the  transition  between  the  French  forces  and 
UN  AMIR  li  in  a  rational  and  deliberate  way.  I  explained  that  my  perception,  from 
my  visit,  was  that  an  orderly  transition  was  well  underway  with  the  arrival  of 
troops  from  Ghana  and  the  distribution  of  food  Into  the  southwestern  regions  by 
the  World  Food  Organization.  (Info) 

(2)  I  noted  that  the  Frenoh  experience  in  Africa  is  much  more  extensive  than 
ours  and  axpressed  an  interest  in  a  continuing  program  of  information  exohanges. 
GEN  Monohai  explained  that  they  maintain  a  school  and  study  center  near  Paris 
which  might  be  useful  for  selected  US  personnel  to  visit.  I  would  like  to  pursue  this 
initiative.  (Action:  DC80P8 ICW  TRADOC  and  U8DA0,  Paris) 
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(3)  We  dlecueeed  formalizing  a  memorandum  of  understanding  that  would 
permit  US  and  Frenoh  troops  to  fly  on  each  others  aircraft  In  the  course  of  unit 
exchanges  and  combined  training.  We  agreed  in  principal  that  suoh  an  MOUf 
similar  to  those  wa  have  In  affect  with  the  UK  and  Canada,  would  be  very  helpful. 

I  want  to  pursue  that  as  a  priority  aotion.  (Action:  DCSOPS) 

(4)  We  also  dtecuesed  such  varied  topics  as  acquisition  reform,  doctrine 
development,  force  design,  peacekeeping,  force  protection,  Atlantic  Resolve,  and 
soldier  issues  in  general.  I  told  him  I  would  send  him  both  the  new  625-5  and 
(draft)  100-23.  (Aotion:  DC80P8)  Ws  also  disoussed  'soldier  systems'  at  some 
length  and  I  would  like  to  ensure  that  we  are  sharing  developments  in  this  area. 
(Aotion:  DC8LOG)  We  are  both  very  satisfied  that  our  attache  and  liaison 
networks  are  functioning  effectively  to  keep  our  armies  sufficiently  abreast  of  each 
others  developments.  (Info) 

h.  While  in  France  I- a! no  met  with  GEN  Maddox  to  review  a  number  of  issues 
including  our  current  operations  in  Africa  and  the  former  Yugoslavia,  the  up-coming 
US-Russis  PKX,  and  year  end  issues.  GEN  Maddox  is  finding  that  current 
operations  and  our  expanding  army-to^army  programs  are  cresting  requirements  for 
leaders  with  very  special  skills  as  opposed  to  units.  As  a  result  he  is  constantly 
taking  JudftCfJ3Ut  of  units  tn  ■mploy  tFim  individuals  or  in  small  taimi.  Whlls  it 
is  true  that  this  demonstrates  the  flexibility  of  our  Army  and  of  Army  people,  it  has 
some  unfavorable  readiness  implications.  As  we  build  Fores  XXI  structures,  we 
must  understand  the  demands  today's  world  plaoes  on  us  for  leaders  and  for 
situationally  tailored  organizations.  We  must  oreate  pools  of  skilled  leaders  that  we 
can  draw  on  to  accomplish  these  missions  without  unsccsptabiy  degrading  other 
units. 


I.  Throughout  the  trip,  I  reviewed  TRADOC  Pam  625-5,  FM  100-23  (draft)  and 
Ethnic  ConfftegjfM/  Regional  /notability,  recently  published  by  SSI.  I  believe  thet  our 
doctrine  and  our  thinking  le  very  much  in  line  with  the  challenges  we  can  expeot  to 
face.  525-5  takes  an  exceptionally  wide  view  of  the  operational  environment  and 
establishes  a  very  flexible  operational  concept  that,  I  believe,  is  widely  applicsble 
across  the  spectrum.  In  the  very  real  context  of  my  trip  —  humanitarian 
operations,  peacekeeping  with  the  Russians,  and  theater  army  level  oombat 
operations  —  I  oould  not  help  but  be  Impressed  by  the  very  broad  range  of 
operations  we  must  be  prepared  for.  I  believe  these  books  ars  helping  us  make  that 
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intellectual  ahift  but  the  preae  of  current  operationa  demands  that  we  develop  the 
tactics,  technique*,  and  procedures  to  implement  these  new  ooncepts  at  the  same 
time  that  we  remain  sufficient  intellectual  flexibility  to  recognize  that  each  future 
operation  will  be  different  from  the  last.  (Info) 

j.  I  believe  Ethnic  Conflict  and  Regional  instability  is  a  valuable  oolleotion  of 
essays  on  this  difficult  subject.  I  would  like  to  sponsor  a  similar  conference  this 
yeer,  at  Carlisle,  end  foous  the  themes  on  peace  operetions  in  this  environment. 

This  conference  should  include  a  range  of  people  from  our  Army,  from  throughout 
government  and  academia,  from  the  NQO's  and  PVO'a,  and  from  other  nations  with 
experiences  in  this  area.  The  conference  should  result  in  a  book  similar  to  Ethnic 
Conflict  and  Regional  Instability.  (Action:  AWC) 

4.  8UMMARY:  This  was  a  remarkable  trip:  humanitarian  assistance  in  Africa, 
military-to-military  with  the  netions  of  the  former  Warsaw  Pact,  World  War  II 
commemoration  to  remind  us  of  the  need  to  always  be  able  to  execute  the  "high 
end,"  meetings  with  two  counterparts  —  and  all  of  that  while  we  are  executing  our 
second  peacekeeping  exercise  at  JRTC  and  our  operational  deployments  throughout 
the  world.  America's  Army  today  la  more  engaged,  and  engaged  in  more  ways, 
then  at  any  time  in  our  lifetimes  as  soldiers.  The  quality  of  our  soldiers,  the 
strength  of  our  leader  development,  and  our  training  programs  are  what  enables  us 
to  do  all  of  that  and  to  do  it  well.  The  US  Army,  soldiers  on  the  ground,  did  in  fact 
stop  the  dying  in  Afrioa.  That  crisis  is  not  resolved,  nor  will  it  be  in  the  near  term, 
but  only  the  US  Army  could  create  the  conditions  that  make  resolution  feasible. 
Today's  world  and  the  world  of  the  near  future  will  continue  to  be  this  kind  of 
complex  and  difficult  world.  Our  nation  will  call  on  us  to  aefve  in  many  ways.  Our 
purpose,  to  fight  and  win  our  nations  wars,  our  vision  of  selfless  servioe,  end  our 
uncompromising  quest  for  quality  make  us  the  world  leader.  A  trip  like  this  helps 
me  renew  my  commitment  to  that  role,  to  keeping  our  Army  trained  and  ready,  to 
taking  care  of  our  people,  and  to  moving  into  the  2 1st  Century  —  not  as  we  would 
like  it  to  be  —  but  as  it  is.  America's  Army. 


Chief  of  Staff 
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THE 

UNITED  STATES  MILITARY  ACADEMY’S 
ADVANCED  TECHNOLOGY  CLASSROOM 


WEST  POINT’S  ADVANCED  TECHNOLOGY  CLASSROOM  LABORATORY 


The  United  States  Military  Academy  has  established  a  new  laboratoiy  facility 
called  the  Advanced  Technology  Classroom  Laboratory  (ATCL’54).  Sponsored  in  part 
by  a  grant  from  the  West  Point  Class  of  1954  and  costing  over  $500,000,  the  laboratory  is 
part  of  an  effort  at  West  Point  to  identify  and  incorporate  new  methods  of  instruction, 
many  of  which  are  a  result  of  advancing  technology.  The  facility  was  constructed  in  the 
Fall  of  1993,  and  it  houses  20  student  desks  in  a  classroom  that  is  arranged  in  rows  of 
desks  feeing  a  theater-like  stage.  Each  desk  contains  a  486  computer  that  is  linked  to  a 
network.  The  “stage”  is  equipped  with  a  number  of  modem  educational  devices,  including 
a  multi-source  projector,  CD-ROM  and  video  playback  devices,  sophisticated  light  control 
systems,  stereophonic  sound,  and  the  like.  It  is,  in  short,  an  assembly  of  modem  devices 
which  faculty  members  may  use  in  a  classroom  setting  to  enhance  learning. 

ATCL’54  is  the  most  visible  feature  of  modem  educational  technology  at  West 
Point.  However,  it  is  really  only  a  part  of  a  larger  effort  to  enhance  learning.  West 
Point’s  strategy  is  to  form  a  coalition  of  faculty  members,  technologists,  and  educational 
specialists  whose  mission  is  to  wisely  incorporate  high  technology  into  the  educational 
process.  The  organizational  entity  that  supports  this  mission  is  the  Cotter  for  Teaching 
Excellence  —  a  subset  of  the  Academic  Affairs  Division  of  the  Office  of  the  Dean.  Headed 
by  an  educational  psychologist  (Ph.D.),  the  CTE  offers  a  wide  range  of  faculty 
development  activities  and  opportunities  at  West  Point.  It  responds  to  feedback  from 
assessment  activities  at  West  Point,  course  feedback,  instructor  comments  and  activities, 
and  direction  from  the  Dean.  The  intent  of  the  organization  is  to  provide  an  educational 


beacon  to  guide  the  use  of  technology  so  that  enhancements  do  more  than  look  good;  they 
actually  improve  learning. 

The  Dean  of  West  Point,  BG  Gerald  E.  Galloway,  described  in  the  September  1994 
Assembly  magazine  what  West  Point  has  learned  so  far  from  the  ATCL:  “Both  faculty 
and  cadets  tell  us  we  are  enhancing  the  quality  of  our  instruction.  We  are  learning  that  we 
can  successfully  integrate  advanced  technology  with  class  room  discussion  and  small  class 
size.”  Later  in  the  article  he  states:  “The  equipment  does  work.  As  we  learn  to  employ 
state  of  the  art  teaching  techniques,  the  cadets  are  becoming  more  familiar  with  the 
technologies  they  will  see  throughout  their  careers  in  the  Army.”  (Assembly.  September 
1994,  p  63.) 

To  know  whether  modem  devices  are  indeed  improving  learning,  faculty  members 
who  are  involved  with  the  classroom  must  take  part  in  real  experiments  which  test  the 
effectiveness  of  the  high  tech  gizmos,  rather  than  just  demonstrate  their  use.  To  date, 
unfortunately,  there  has  been  little  or  no  real  experimentation  taking  place.  The  ATCL  has 
been  under  the  control  of  the  technologists,  who  see  their  role  as  making  the  most  use  of 
the  devices  available,  rather  than  identifying  what  really  contributes  to  education.  As  the 
new  CTE  organization  takes  hold,  however,  this  paradigm  is  shifting.  The  educational 
psychologist  who  directs  the  CTE  is  now  on  board,  and  she  is  beginning  to  employ  the 
ATCL  in  itsreal  purpose  —  as  a  laboratory  for  determining  what  really  does  lead  to  better 
learning.  Instructors  using  the  ATCL  in  the  Spring  Semester  (1995)  must  have  carefully 
defined  objectives  and  measures  of  effectiveness.  (See  enclosures.)  Thus,  after  a  year  of 
operation,  ATCL’54  is  now  performing  a  very  important  function  for  West  Point  as  the 
Academy  brings  its  educational  philosophy  into  the  21st  Century. 


West  Point’s  efforts  regarding  ATCL’54  are  important  to  the  Army  in  that  they 
form  a  microcosm  of  what  the  Army  will  experience  as  we  attempt  to  incorporate  high 
technology  devices  into  the  Army’s  vast  learning  environment.  The  multitude  of  high 
technology  gizmos  that  are  out  there  have  immediate  appeal.  They  look  good,  pack  a 
punch,  and  provide  spectacular  effects.  But  they  are  also  expensive  —  and  their  worth  is 
unproved.  It  is  highly  tempting  to  adopt  these  devices,  as  their  immediate  effect  can  be 
easily  visualized.  For  example,  a  new  projector  system  that  plays  video  clips  stored  on 
CD-ROM  has  instant  appeal  as  a  visual  enhancement  to  a  history  class  on  World  War  Q. 
The  instructor  sees  herself  projecting  vivid  images  before  her  students,  mesmerizing  them 
with  the  sound  and  fury  of  World  War  n  combat  footage.  But  how  long  did  she  spend 
finding  the  video  clip  and  figuring  out  how  to  incorporate  it?  What  did  it  cost  in  terms  of 
time  and  money  to  add  that  enhancement  to  the  class.  And  just  how  much  did  this  video 
footage  really  contribute  to  the  overall  objectives  of  the  class  and  to  the  institutional 
learning  goals.  What  were  the  unexpected  side  effects  of  the  added  technology  (e.g.,  less 
student-instructor  interaction,  excessive  instructor  time  spent  in  class  preparation)?  The 
real  question  is  whether  the  cost  was  worth  the  value,  as  measured  in  the  terms  of 
contribution  to  learning  objectives.  Devices  and  techniques  will  vary  in  effectiveness 
depending  ostthe  type  of  material  being  taught,  the  nature  of  the  students,  and  the 
ovenictmi||fiHpdqg  goals  that  carry  far  more  importance  than  just  learning  World  War  n 
history. 

The  Army  could  make  some  big  mistakes  in  its  use  or  misuse  of  technology  in 
education.  We  can  make  mistakes  by  spending  large  sums  of  money  to  buy  gizmos  which 
do  not  contribute  to  learning.  We  can  make  mistakes  by  adopting  technology  which  may 


improve  the  information  transfer  but  which  may  seriously  denigrate  primary  educational 
goals  of  the  institution.  But  we  can  also  make  mistakes  by  not  investing  in  devices  that  do 
work  and  could  vastly  improve  the  way  we  teach.  Efforts  such  as  those  taking  place  in 
West  Point’s  ATCL’54  are  important  to  the  Army,  and  the  Army  should  leant  from  them 
We  should  conduct  experiments  and  prove  the  worth  of  a  device  or  technique  before 
adopting  it  on  a  wide  scale.  We  should  know  the  difference  between  an  experiment  and  a 
demonstration.  And  we  should  get  into  the  arena  and  conduct  experiments  to  develop  our 
own  first-hand  knowledge. 


Center  for  Teaching  Excellence 

Thayer  Hall 

Phone:  938-7947 

Room  119 

E-mail:  ka4643 

Experiments  in  Teaching  in  ATCL-54 

Spring  Semester  1995 

During  the  Fall  semester,  faculty  who  wished  to  experiment  with  technology  in  instruction 
were  invited  to  submit  proposals.  The  Acting  Director  of  the  CTE  and  a  subcommittee  of  the 
Teaching  Excellence  Committee  of  the  Faculty  Council  reviewed  these  proposals  and  accepted 
the  following  classes  for  the  laboratory/classroom. 

LG  204  Basic  German  MAJ  Gross 

The  student  of  a  language  must  be  able  to  hear,  see,  comprehend,  and  then  respond  to  the  culture 
through  a  variety  of  means.  The  technology  available  in  the  ATCL  will  be  used  to  help  the 
cadets  leam  German  through  the  use  of  all  the  senses.  The  key  will  be  to  present  a  particular 
topic  through  at  least  two  of  the  senses  at  a  time.  The  central  question  will  be  whether  or  not  this 
enhancement  significantly  improves  student  learning  and,  if  so,  how  technology  can  be 
successfully  applied  to  all  cadet  language  study  to  improve  learning.  MAJ  Gross  has  already 
taught  a  German  class  in  the  ATCL  and  has  been  working  with  the  developers  to  create 
instructional  software.  One  critical  issue  to  be  assessed  is  the  amount  of  material  that  needs  to  be 
presented  in  the  classroom  environment  relative  to  the  computer-assisted  instruction  that  can  be 
delivered  to  the  barracks. 

A  &  B  Hours 


EN100  Remedial  Composition  Dr.  Gandolfo 

Research  has  shown  that  word  processing  is  particularly  effective.in  composition  instruction  for 
developmental  writers.  Since  cadets  in  EN100  have  not  had  success  in  their  first  writing 
experience,  the  goal  of  this  course  is  to  use  the  technology  of  the  ATCL  to  enable  these  students 
to  make  significant  improvements  in  their  writing  skills.  The  technology  will  enable  the 
instructor  to  employ  a  variety  of  instructional  strategies  to  create  a  positive  yet  academically 
challenging  experience  for  students.  One  measure  of  the  improvement  of  student  learning  with 
technology  will  be  a  comparison  between  student  writing  at  the  end  of  this  course  and  that 
produced  by  students  at  the  end  of  EN100  in  Spring  94.  The  course  will  also  include  an 
experiment  to  determine  the  extent  to  which  improvements  in  writing  with  technology  are  carried 
over  to  the  writer’s  handwritten  work,  an  area  that  has  not  yet  been  addressed  in  composition 
research. 

C  &  E  Hours 

HI393  Weapons  and  Warfare  in  the  20th  Century  Dr.  Waddell 

The  course  objective  is  to  trace  the  development  of  warfare  in  the  20th  century,  having  the  cadets 
understand  the  relationship  between  tactical,  operational,  and  strategic  doctrine,  and  battlefield 
realities.  The  instructor  will  use  the  technology  of  the  ATCL  to  plan  a  more  interactive 
classroom  environment,  providing  cadets  with  the  capability  of  moving  units  around  a  computer- 


generated  map  to  illustrate  tactical/operational  problems.  The  networking  provides  opportunities 
for  both  individual  and  group  learning.  In  addition,  the  audio-visual  capabilities  of  the  ATCL 
will  enable  the  instructor  to  bring  the  historical  past  into  the  present  moment  in  a  manner 
impossible  in.  a  standard  classroom.  The  critical  question  will  be:  How  valuable  is  this 
technology  for  student  learning?  By  comparing  student  learning  in  this  section  with  that  of 
students  in  another  section  taught  by  the  same  instructor  but  in  a  standard  classroom,  a  measure 
of  the  effectiveness  of  technology  in  enhancing  instruction  should  be  possible. 

FHour 


ME  387  Introduction  to  Applied  Aerodynamics:  CPT  Hood  &  MAJ  Arterburn 

The  three-dimensional  nature  of  the  study  of  aerodynamics  does  not  lend  itself  to  instruction  on  a 
two-dimensional  blackboard.  In  addition,  the  development  of  the  equations  and  discussion  of  the 
physical  significance  of  key  parameters  consume  large  amounts  of  classroom  time  without  the 
cadets  participating  in  any  form  of  problem  solving  during  the  class  hour,  limiting  their  ability  to 
apply  their  knowledge  to  many  significant  applications  of  aerodynamics.  The  instructors  plan  to 
remedy  both  problems  with  the  use  of  technology  available  in  ATCL.  They  will  enhance  active 
learning  in  die  classroom  through  the  use  of  networked  computers  and  multi-media  and 
computer  simulations  of  the  physical  world.  They  also  plan  to  determine  the  optimum  mix  of 
group-individual  problem  solving  and  traditional  classroom  lecture  for  effective  instruction  of 
applied  aerodynamics.  The  critical  questions  include:  Does  the  technology  improve  student 
learning?  What  changes  in  instruction  are  indicated?  How  much  technology  is  necessary  to 
replicate  this  experience  for  students  in  a  traditional  classroom  environment? 

I  &  J  Hours 


EN102  Literature  COL  Freeman 

While  EN102  attempts  to  develop  an  understanding  of  the  diverse  themes  of  American  cudture 
through  contemporary  American  poetry,  the  course  also  aims  to  improve  cadets’  skills  in  oral  and 
written  communication.  COL  Freeman,  who  has  previously  taught  an  elective  class  in  the  ATCL, 
speculates  that  the  technology  available  in  the  ATCL  will  enhance  the  development  of  these 
skills.  The  networking  capability  will  allow  for  easier  sharing  of  student  writing  and,  it  is  hoped, 
improve  cadets’  ability  to  improve  their  thinking  and  writing.  The  ATCL  also  provides  the 
instructor  with  the  capability  of  easily  videotaping  student  oral  presentations.  Cadets  will  not 
only  be  able  to  hear  and  critique  how  they  sound  at  the  moment,  but  they  can  also  judge  their 
progress  by  viewing  their  performance  at  earlier  lessons  in  the  course.  COL  Freeman  will  be 
able  to  use  the  tapes  not  only  with  the  students  but  in  faculty  development  for  other  EN102 
instructors.  Since  this  is  a  core  course,  a  comparison  will  be  made  between  student  work  in  this 
ATCL  section  and  that  of  students  in  other  sections  in  an  effort  to  document  the  effectiveness  of 
technology  in  improving  student  learning. 

KHour 

Anyone  who  wants  more  information  about  these  classes  or  would  like  to  visit  a  session  is 
invited  to  contact  the  instructor. 

In  February,  proposals  for  using  the  ATCL  for  Fall  1995  will  be  invited  from  the  faculty. 
Anyone  who  wishes  more  information  about  that  process  can  contact  the  CTE. 
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MEMORANDUM 


SCHOOL  OF  ENGINEERING 

Computer  and  Information  Systems 


DATE: 

TO: 

FROM: 


13  June,  1994 


DcpwrrT 


■tut 


Dr.  Pali 


SUBJECT:  Air  Command  and  Staff  College  Visit 

This  memo  describes  my  10  June  visit  to  the  Air  Command  and  Staff  College  at  Maxwell 
Air  Force  Base  and  includes  personal  observations  on  the  use  of  technology  in  the 
programs  there. 


The  Visit 

As  indicated  on  the  attached  itinerary,  I  received  a  comprehensive  briefing  on  ACSC 
programs  from  the  commandant,  Col  Warden.  This  was  followed  by  visits  to  the 
Space  Applications  Lab,  a  briefing  by  Col  Krueger,  Senior  Officer  of  the  US  Army 
Advisory  Group,  a  question/answer  session  with  faculty  members,  a  separate  meeting 
with  students,  and  a  tour  of  a  number  of  ACSC  facilities,  many  of  which  are  dedicated 
to  preparation  and  use  of  simulations,  war  games,  video,  and  multi-media  software. 
The  faculty  group  included  officers  responsible  for  ACSC  technology  applications  and 
for  the  non-resident  program  and  correspondence  courses.  The  student  group 
included  the  1994  distinguished  graduate  (a  US  Army  Ordnance  Corps  Officer)  and 
another  Army  officer,  both  of  whom  had  incorporated  impressive  multi-media  software 
into  their  research  projects. 

Several  views  of  the  curriculum  are  included  in  the  attached  briefing  materials  along 
with  a  typical  class  schedule  and  a  daily  workload  breakout  for  students.  Note  that, 
while  students  only  average  three  hours  in  class  each  day,  their  reading  load  (91 
books  plus  other  documents,)  research,  and  other  class  preparation  requirements 
sum  to  a  daily  total  of  10  hours. 

Starting  with  the  1993-94  class,  each  student  is  loaned  an  IBM  compatible  notebook 
computer  with  color  screen  and  a  complement  of  Windows-based  software.  This 
facilitates  word  processing,  spreadsheet  manipulation,  and  graphical  presentation  of 
data.  The  ACSC  building  includes  an  extensive  local  area  network  which  serves 
seminar  rooms,  lecture  halls,  offices,  etc.  Both  faculty  and  students  can  connect  to 
this  resource  and,  while  they  are  still  experimenting  with  its  capabilities,  both  groups 
appear  to  be  enthusiastic  about  its  potential.  E-mail,  scheduling,  uploading,  and 
downloading  information  in  a  variety  of  formats  are  the  most  common  uses  to  date. 
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ACSC  has  begun  experimenting  with  Toolbook,  software  which  allows  users  to 
develop  hypermedia  programs.  This  package  provides  a  very  versatile  vehicle  for 
authoring  material  with  a  broad  range  of  applications.  The  resulting  programs  run 
under  Windows  without  the  user  having  to  have  a  copy  of  Toolbook.  This  facilitates 
exporting  the  resulting  material  and  seems  to  have  excellent  potential  in  the  non¬ 
resident  program  and  in  correspondence  courses  as  well  as  in  the  resident  course. 

ACSC  students  are  required  to  do  a  research  project  and,  this  year,  a  number  of  them 
used  the  Toolbook  software  to  develop  hypermedia  packages  which  are  quite 
impressive.  With  a  mouse  or  trackball,  users  may  select  words,  icons,  buttons,  pull 
down  menus,  dialog  boxes,  etc.  In  many  cases  this  gives  the  user  the  capability  to 
pursue  topics  which  interest  them  rather  than  being  constrained  to  a  pre-structured 
path.  The  combination  of  text,  graphics,  video,  audio,  and  scanned  images  can  be 
very  effective  vehicles  for  communicating  information  or  creating  challenging 
simulations  which  require  the  user  to  make  decisions.  Many  of  these  decisions  are 
followed  by  rapid  feedback  concerning  the  associated  consequences.  Because  the 
students  bring  an  enormous  breadth  and  depth  of  experience  and  expertise  to  the 
course,  they  are  able  to  supplement  the  strengths  of  the  ACSC  staff  and  faculty.  It  is 
noteworthy  that  the  staff  and  faculty  have  moved  quickly  to  take  advantage  of  this 
resource. 

The  Space  Lab  is  also  impressive  in  its  use  of  technology.  Its  facilities  allow  students 
to  exercise  a  variety  of  software  to  see  near-real-time  information  on  weather,  status  of 
aircraft  (both  on  the  ground  and  airborne),  logistical  support  items,  etc.  Each  student 
spends  10  hours  in  front  of  this  equipment,  and  its  capabilities  complement  a  number 
of  the  exercises  used  in  the  course. 

Academic  year  1993-94  students  are  being  given  a  CDROM  disk  containing  all  the 
research  papers  generated  by  the  class,  all  Toolbook  applications,  and  all  the  lesson 
plans  for  the  year.  This  is  the  first  in  a  series  of  uses  planned  for  CDROM.  The  non¬ 
resident  program  and  correspondence  courses  expect  to  make  increasing  use  of  this 
technology,  allowing  them  to  more  nearly  parallel  resident  course  work. 


Personal  Observations 

The  ACSC  Commandant  has  moved  aggressively  to  get  technology  into  the  hands  of 
the  students  and,  while  the  efforts  are  young,  they  are  certainly  eye-catching.  To  date, 
there  has  been  no  formal  effort  to  evaluate  the  effectiveness  of  these  innovations,  and 
none  of  the  people  with  whom  I  spoke  knew  of  any  plans  to  apply  any  rigorous 
techniques  to  a  comparison  of  the  "new"  vs  "old”  ways  of  teaching.  No  one  on  the 
staff  is  considered  an  "expert''  in  the  use  of  technology  in  an  educational  environment. 
A  number  of  people  spoke  of  themselves  as  being  involved  in  an  "educational  lab"  but 
when  I  asked  about  plans  for  the  future,  they  were  not  certain  where  their  next  efforts 
would  focus.  At  least  one  person  speculated  on  the  use  of  virtual  reality  and 
advanced  distributed  simulation  but  several  others  noted  that  initiatives  such  as  the 


use  of  technology  in  the  curriculum  are  driven  largely  by  the  vision  of  the  person  at  the 
top,  and  that  a  new  Commandant  might  emphasize  something  quite  different. 

There  does  not  appear  to  be  any  formal  mechanism  for  sharing  ideas  between 
schools  about  uses  of  technology  in  education  and  training.  This  is  true  whether  the 
schools  are  next  door  to  each  other  as  they  are  at  Maxwell  AFB  or  whether  they  are 
located  on  separate  bases.  There  are  a  number  of  informal  mechanisms,  but  most  of 
these  depend  on  people  involved  in  TDY  or  PCS  moves  transporting  ideas  from  one 
place  to  another.  These  mechanisms  seem  to  neglect  almost  entirely  the  wealth  of 
"technology  in  education"  work  going  on  at  civilian  institutions.  Maybe  even  more 
important,  there  does  not  appear  to  be  much  incentive  to  use  ideas  developed  by 
others.  Creativity  and  innovation  are  noted  on  efficiency  reports  while  borrowing  ideas 
from  others  does  not  merit  lots  of  recognition.  This  seems  to  foster  a  "non  invented 
here"  attitude  which  can  result  in  duplication  of  effort  and  an  unnecessary  and 
unprofitable  expenditure  of  time  and  other  resources. 

In  my  judgement,  identifying,  assigning,  and  grooming  high  quality  instructors  does 
not  seem  to  receive  as  much  attention  as  does  the  curriculum  or  the  technology  for 
presenting  that  curriculum.  This  is  not  meant  to  demean  the  ACSC  faculty  in  any  way. 
It  simply  notes  that  instructors  normally  serve  a  two  year  tour,  leaving  at  just  the  time 
they  are  really  becoming  proficient  in  their  teaching  and  advisor  roles.  They  are 
frequently  expected  to  teach  or  lead  discussions  about  material  over  which  they  have 
little  mastery.  Consequently,  they  are  very  busy  attempting  to  stay  ahead  of  the 
students,  and  have  limited  time  to  learn  about  new  technology  and  use  it  in  creative 
ways  to  enhance  instruction. 

Students  are  also  very  busy  and  the  environment  in  which  they  find  themselves  is  very 
competitive.  Their  class  standing  depends  largely  on  a  series  of  tests  and  papers 
which  draw  heavily  on  their  reading  in  the  91  books  noted  earlier.  They  cannot  be 
faulted  for  investing  their  time  on  such  material  while  neglecting  innovative  technology 
which  may  interest  them  but  has  little  payoff  on  the  exams. 

While  a  number  of  students  generated  Toolbook  applications  they  did  so  with  no  real 
guidance  about  developing  effective  software.  They  did  the  best  they  could  in 
deciding  whether  to  use  graphics,  video,  audio,  scanned  images,  or  text  and  their 
layout  of  screens,  use  of  color,  etc.,  varied  dramatically.  Much  of  their  work  allows 
totally  unstructured  paths  to  be  traced  through  the  included  data.  This  may  be  good 
under  some  circumstances  but,  in  other  situations,  the  user  may  profit  more  from  a 
limited  set  of  constrained  options.  Access  to  a  technical  communication  specialist 
would  have  helped. 

Use  of  CDROM  may  provide  an  innovative  vehicle  for  exporting  educational  materials 
to  non-resident  students  but  it  will  do  little,  if  anything,  to  overcome  the  standard 
concerns  about  an  absence  of  opportunities  for  socialization,  camaraderie,  and 
networking. 


Recommendations 


1 .  Look  for  ways  to  reduce  the  "not  invented  here"  syndrome.  Provide  incentives  to 
share  ideas,  particularly  ideas  about  uses  of  technology  in  education.  This  should 
include  information  about  "failed"  experiments  as  well  as  "successes". 

2.  Establish  a  "clearing  house"  for  technology-in-education  ideas,  techniques,  software 
reviews,  etc.  This  can  be  as  simple  as  an  electronic  bulletin  board  or  as  elaborate  as 
one  or  more  annual  conferences  at  which  users  demonstrate,  share,  criticize,  etc. 

3.  Develop  "measures  of  effectiveness"  for  uses  of  technology  in  education  and 
training.  We  know  that  a  lot  of  money,  time,  and  energy  can  be  invested  in  buying 
hardware  and  developing  software.  We  need  some  basis  for  judging  the  cost 
effectiveness  of  those  expenditures. 

4.  Consider  "accreditation  agencies"  or  "visiting  review  boards"  which  do  much  more 
than  just  look  at  curricula.  They  need  to  ask  the  hard  questions  such  as  "why  did  you 
choose  to  teach  it  this  way?",  and  "how  do  you  know  that  this  approach  achieves 
better  results  than  some  other  approach  which  would  have  cost  the  same  or  less?" 

5.  Hire  educational  and  technical  communication  specialists  who  can  serve  as 
consultants.  Such  people  can  help  in  a  wide  variety  of  ways,  from  demonstrating 
good  software  development  techniques  to  guiding  formal  educational  experiments. 
These  people  may  not  need  to  be  located  at  each  school  if  faculty  members  can  gain 
access  to  them  via  technological  links. 

6.  Place  a  high  premium  on  selecting  and  grooming  faculty  members,  then  leave 
them  in  their  assignments  long  enough  to  realize  a  payoff  on  the  investment.  Above 
all,  these  people  must  see  their  work  as  important  (read  that  "career  enhancing")  and 
they  must  be  dedicated  to  helping  their  students  learn.  They  need  to  master  all  of  the 
tools  which  they  are  going  to  use,  including  the  ever  expanding  array  of  hardware  and 
software  available  to  them. 

7.  If  the  use  of  technology  in  education  and  training  is  really  important,  it  should 
provide  a  tangible  "payoff"  for  students.  In  a  competitive  environment  this  means  that 
technology  should  be  considered  in  the  development  of  tests,  graded  exercises,  and 
other  vehicles  which  impact  class  standing. 

8.  Beware  of  an  over  reliance  on  technology.  Teach  students  how  to  use  a  variety  of 
tools,  with  some  emphasis  on  the  stubby  pencil  as  a  fall  back  alternative  when  their 
Space  Lab  equipment  blows  a  fuse  or  gets  taken  out  by  an  electronic  pulse. 

9.  Look  at  the  possibility  of  using  computer  networks  to  involve  non-resident  students 
in  dialog  with  their  instructors  and  with  each  other.  Encourage  non-resident  students 
to  form  "local  seminars"  for  discussion  and  exchange  of  ideas.  Consider  a  mentor 
program  in  conjunction  with  non-resident  instruction. 


Opooooo 


w 

M 


Q 

2 

< 


Q 

2 

< 

2 


MAXWELL  AIR  FORCE  BASE,  ALABAMA 


ITINERARY 


VISITING  PARTY:  Dr.  John  Palmer, 

Professor  of  Engineering,  Mercer  University 
Representing  Dr.  Allen  Grum,  Army  Science  Board 


HOST  OFFICER:  Colonel  Gary  Krueger 


FRIDAY,  10  JUNE  94 

0900  -  Arriver  POV 

0900  -  ACSC  Mission  CC  Conference  Room 

(POC:  Col  Warden) 

1000  -  Space  Applications  Lab  Space  Lab 

(POC:  Maj  Jeanes) 

1020  -  Army  Orientation  Col  Krueger's  Office 

1100  -  ACSC  Technology  Applications  Barnes 

(POC:  Lt  Col  Morgan 
Lt  Col  Stepko) 

1200  —  Lunch  Officers  Club 

1300  -  Army  Students  View  Col  Krueger's  Office 

1430  -  Facilities  Tour  (POC:  Col  Krueger) 

ACSC  Facilities 
AU  Library 


1530  -  depart 


DEAN  OF  STUDENTS 


DSI  DSI  DSP  DSH 

INT’L  PROG  INT’L  PROG  SPEC  PROJ  HIST  RESCH 


DEAN  OF  EDUCATION 


Current  As  Of:  3  Air  Command  and  .aff  College 

AY  94  Curriculum  Summary 
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APPENDIX  5 


BRIEFING 
ON  THE 

AIR  FORCE  RESERVE  HEADQUARTERS’ 

USE  OF  THE 
ARMY  TNET  NODE 


TALKING  PAPER 


ON 

AIR  FORCE  RESERVE  TELETRAINING  NETWORK  ( TNET ) 

To  provide  information  on  initiative  to  provide  Video 
Teletraining/Teleconferencing  capability 

-  A  cost  effective,  state-of-the-art,  worldwide,  satellite- 
based  teletraining/teleconferencing  network. 

—  TNET  selected  as  the  state-of-the-art  video 
telenetworking  training  delivery  system 

Provides  versatile,  responsive,  inexpensive, 
effective,  and  mobile  telecommunications 

-  Provides  interactive  2 -way  audio/2 -way  video 

digitized  connectivity 

-  Supports  all  multi -media  applications 

-  Available  upon  request  24  hours  per  day,  365  days 

per  year 

-  Currently  being  leased  through  Oklahoma  State  University 
in  conjunction  with  the  US  Army 

—  No  maintenance  charges,  with  a  24  hour  turn-around 

—  Technological  upgrades  at  no  additional  cost 

—  All  communications  costs  included 

24  hour  per  day  Network  Control  Center  (NCC)  support 

-  46  AFRES  TNET  Sites 

—  Establishes  command  and  control 

—  Network  provides  full  Distance  Learning  capabilities 
for  all  DOD 

Network  supports  all  AFRES  Wings  and  Groups 
Uplink/downlink  capabilities  at  all  locations 

—  User  driven  with  no  need  for  complex  production 
facilities  or  staffing 


Teletraining  &  Teleconferencing  features 


Functional  area  training 
Formal /informal  AFSC  training 

-  Ancillary  training 

-  Command-directed  training 
Face-to-face  Interaction 

-  Reduces  TDY  expenditures 

-  Cost  avoidance  in  man-hours 


S  Teletraining 


WHfiT  IS  TNET? 


Prim©  contractor-OSU 


DP079702-94 


TNET  Capabilities 


SEN 

(102) 


DP079  703*94 


DP079704-94 


•  Mobile/transportable 


APPENDIX  6 


THE 

UNITED  STATES  AIR  FORCE  ACADEMY’S 
“CLASSROOM  OF  THE  FUTURE” 


A  Visit  to  the 

United  States  Air  Force  Academy 
Center  for  Educational  Excellence: 

Observations  and  Impressions 
of  the 

"Classroom  of  the  Future" 


December  9,  1994 


Dr.  Aaron  R.  Byerley 
Associate  Professor 
Mercer  University 

Department  of  Mechanical  and  Aerospace  Engineering 


1.  Introduction 


While  serving  as  a  Visiting  Researcher  at  the  United  States  Air  Force  Academy  dining 
the  Summer  of  1994, 1  had  the  pleasure  of  spending  an  hour  with  Lt.Col.  Chris 
Litherland  of  the  Center  for  Educational  Excellence  (CEE).  He  took  me  on  a  tour  of 
the  Network  Classroom  Laboratory  (originally  called  the  "Classroom  of  the  Future") 
and  the  Computer  Resource  Room.  This  is  a  report  of  my  observations  and 
impressions  based  on  this  brief  visit.  I  have  also  attached  the  latest  USAFA  Network 
Classroom  Lab  Annual  Report  which  goes  into  greater  detail. 


2.  The  Networit  Classroom  Laboratory  ('The  Classroom  of  the  Future tT) 


a.)  The  Concept 

The  Network  Classroom  Laboratory  (NCL)  was  designed  in  1991  to  help  define  how 
future  classrooms  and  multimedia  courseware  will  look  and  be  used.  The  NCL  opened 
for  use  in  September  1992.  The  classroom  is  28'  x  43'  and  has  18  student  work 
stations  and  a  single  instructor  control  console.  The  control  console  is  based  around 
an  IBM  PS/2  486  machine  networked  with  the  student  workstations.  The  instructor 
has  the  capability  for  playing  Laserdisk,  CDROM,  video,  audio,  and  35mm  slides  to 
two  large  screens  and  to  the  monitors  on  each  of  the  student's  desk.  Additional 
technical  details  about  the  hardware  and  the  classroom  layout  are  shown  in  the 
attached  NCL  Annual  Report. 


b.)  The  Couiseware 

The  courseware  used  in  the  NCL  has  come  from  both  commercial  and  in-house 
sources.  The  commercial  courseware  used  at  the  Academy  spans  the  academic 
disciplines,  from  the  humanities  to  the  hard  sciences  and  engineering.  Examples  are 
"Multimedia  World  History  on  CD"  used  by  the  History  Department  and  Mathematica 
used  by  the  Math  Department  to  teach  calculus  including  such  advanced  topics  as  3D 
modelling  and  animation  of  complex  equations.  I  found  the  integration  of 
Mathematica  into  the  Academy's  curriculum  to  be  particularly  impressive.  It  is  used  in 
the  follow-on  core  engineering  courses  to  allow  the  cadets  to  perform  "pseudo¬ 
research".  Using  Mathematica  programs  written  by  engineering  instructors,  the  cadets 
are  able  to  vary  design  parameters  in  an  engineering  system  and  then  observe  the 
simulated  response.  One  example  is  the  time  response  of  the  classic  spring-mass 
system.  When  the  cadet  increases  the  viscous  damping  coefficient  above  zero,  the 
effect  is  illustrated  in  an  animated  time  response  of  the  oscillating  spring-mass  system 
as  it  transitions  from  an  underdamped  response,  to  a  critically  damped  response,  and 
finally  to  an  overdamped  response.  In  my  opinion,  the  animation  illustrates  the 
important  link  between  calculus  and  engineering  much  better  than  the  traditional 
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method  of  plotting  the  mass  position  versus  time.  Not  only  does  Mathematica  extend 
the  student's  problem  solving  capability,  it  also  helps  to  reinforce  the  fact  that 
"calculus  is  the  language  of  engineering". 

Some  of  the  NCL  courseware  has  also  been  developed  in-house  and  is  part  of  an 
ongoing  effort  to  be  at  the  forefront  of  shaping  the  undergraduate  "classroom  of  the 
future".  The  typical  courseware  development  process  begins  with  the  teaming  of  the 
cognitive  development  experts  from  the  CEE  with  individual  department  faculty 
members.  The  goal  of  this  team  is  to  develop  department-specific  courseware  that  will 
enhance  or  enrich  a  particular  aspect  of  an  existing  course.  The  individuals  from  CEE 
are  also  experts  in  the  use  of  Tool  Book,  a  courseware  authoring  package.  This  seems 
like  a  rational  approach  to  overcome  the  learning  curve  and  reduce  the  time  costs 
associated  with  courseware  development.  An  example  of  in-house  courseware  is  a 
multimedia  package  which  helps  cadets  enrolled  in  a  core  thermodynamics  class  to 
learn  about  the  turbojet  engine  cycle.  The  package  includes  pictures  of  jet  engines, 
thermodynamic  process  representations,  and  an  interface  which  allows  the  cadets  to 
perform  a  design  optimization. 


c.)  Assessment  of  the  NCL  /  Courseware  Effectiveness 

The  CEE  personnel  are  performing  assessment  studies  to  measure  the  effect  of 
providing  these  new  academic  experiences.  These  studies  have  not  yet  been  published 
but  the  early  indication  is  that  the  results  are  mixed.  In  a  comparison  with  control 
groups,  the  NCL  cadets  scored  about  the  same  on  standard  exams  (those  that  are 
sometimes  oriented  towards  memorization).  However  in  oral  or  written  exams  that 
tested  understanding  or  synthesis  of  ideas  (essay  questions),  the  NCL  cadets  seemed 
to  do  better.  The  NCL  is  also  equipped  with  a  one-way  mirror  for  candid  observation 
of  cadet  activity.  Anecdotal  evidence  suggests  that  the  NCL  experience  is  enjoyable 
for  both  instructor  and  student.  However,  instructors  report  that  the  time  required  to 
prepare  for  a  presentation  in  the  NCL  is  much  greater  than  for  a  typical  classroom 
presentation. 


3.  The  Computer  Resource  Room 

While  the  main  reason  for  my  visit  was  to  learn  more  about  the  NCL,  I  was  able  to 
see  another  first-rate  facility  available  to  Faculty  who  have  innovative  ideas  for  course 
enrichment.  The  Computer  Resource  Room  had  just  about  every  piece  of  hardware 
and  software  imaginable  which  might  be  useful  in  an  educational  setting.  Hardware 
included  Multimedia  PC's,  MAC's,  Scanners,  Plotters,  and  Color  Printers.  Software 
included  all  types  of  applications  packages  for  both  the  PC  and  the  MAC  platforms. 
While  my  visit  was  during  the  summer  time,  the  room  was  still  getting  a  lot  of  use. 
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a.)  An  Exciting  Testing  Ground  for  Educational  Technology 

I  was  extremely  impressed  by  the  NCL  and  the  possibilities  for  innovative  presentation 
of  college  level  material.  The  Academy  is  spending  a  lot  of  time  and  money  to 
develop  this  new  educational  concept.  We  should  follow  their  progress  closely  and 
adopt  those  elements  which  they  find  extremely  beneficial.  While  it  might  not  be 
practical  to  match  the  NCL's  layout,  hardware  and  software  (as  well  as  the  two  full 
time  technicians),  developing  a  scaled  down  version  that  accomplishes  the  high  value 
activities  probably  is  practical. 


b.)  "Doing  Means  Understanding" 

When  the  assessment  results  are  published,  I  expect  the  value  of  the  courseware  will 
be  proven.  With  the  multimedia  courseware  that  I  saw,  the  cadets  were  able  to 
interact  in  a  very  real  way  which  supports  the  cognitive  notion  that  "doing  means 
understanding".  I  think  that  it  is  important  to  remember  that  the  NCL  is  intended  as 
an  "enrichment"  supplement  rather  than  a  replacement  for  traditional  classroom 
instruction.  Perhaps  in  the  future,  the  percentage  of  time  spent  in  the  NCL  type  of 
classroom  will  increase. 

Moving  in  the  direction  of  the  Academy's  NCL  will  be  made  easier  with  the  continued 
development  of  courseware  products  by  the  commercial  sector  such  as  Wiley/Smart 
Books'  CD  Calculus  for  Windows  and  Schaum's  Interactive  Outline  of  Fluid 
Mechanics.  According  to  Schaum's  literature,  their  program  "provides  students  with 
both  basic  theory  and  a  supply  of  solved  problems  with  which  to  experiment  and 
interact  with  the  application  of  theory.  The  use  of  Mathcad  and  'Live  Math'  allows 
every  number,  formula,  graph,  and  equation  to  be  available  for  experimentation."  This 
sort  of  opportunity  for  course  enhancement  is  exciting. 


c.)  A  Platform  for  Teaching  Advanced  Applications  Packages 

Computer-based  classrooms  like  the  NCL  are  important  for  teaching  advanced 
applications  packages,  as  mentioned  in  the  attached  NCL  Annual  Report.  According 
to  one  member  of  the  Mercer's  National  Engineering  Advisory  Board  who  spoke  at  a 
recent  faculty  meeting,  the  environment  of  professional  engineering  practice  has 
undergone  revolutionary  change.  One  very  capable  engineer  is  now  doing  the  work 
formerly  accomplished  by  four  or  five  engineers.  This  cost-cutting  measure  has  been 
made  possible  by  the  computer  and  sophisticated  software.  The  "drudge  work" 
performed  in  the  past  by  lower  level  engineers  is  now  performed  by  a  single  more 
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talented  engineer  who  is  capable  of  using  computers  and  application  packages  for 
drafting,  solving  math  problems,  creating  slide  shows,  plotting  technical  graphs, 
performing  finite  element  analysis,  etc.  The  creative  aspect  of  engineering  practice  is 
enhanced  by  the  ease  with  which  these  computer  tools  can  solve  problems.  An  NCL- 
type  classroom  lends  itself  well  as  a  teaching  platform  for  advanced  applications 
packages. 


5.  Summary 

The  Academy  is  doing  some  exciting  exploratory  work  in  the  area  of  educational 
technology.  The  rest  of  us  in  academia  should  follow  their  progress  carefully  and  look 
for  ways  of  targeting  our  investments  into  the  "high  payoff'  areas.  We  should  also 
seek  opportunities  to  use  commercial  courseware  packages  that  enrich  the  learning 
process.  Finally,  we  should  continue  to  seek  improvement  in  how  we  teach  the 
important  engineering-related  computer  applications  packages  such  as  word  /  equation 
processing,  spreadsheets,  drafting,  math  solvers,  etc.  This  includes  the  appropriate 
integration  of  these  computer  tools  into  the  curriculum.  We  can  use  the  insight  gained 
from  observing  groups  like  the  CEE  to  develop  our  own  enhancement  objectives. 


6.  For  More  Infoimation 


For  more  detailed  information,  please  see  the  attached  Annual  Report,  particularly  the 
Executive  Summary  on  page  3.  This  attachment  describes  the  hardware,  software, 
management,  support,  and  evaluation  of  the  effectiveness  of  the  NCL. 


THE  UNITED  STATES  AIR  FORCE  ACADEMY 
DEAN  OF  THE  FACULTY 


APRIL  1994 


Prepared  By: 

The  Directorate  of  Education 


United  States  Air  Force  Academy 
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PREFACE 


This  report  covers  the  first  full  year  of  use  of  the  United  States  Air  Force  Academy  (USAFA)  Network 
Classroom  Laboratory  (NCL),  Fall  1992  through  Fall  1993.  It  is  written  to  provide  the  USAFA  faculty  and 
staff  with  information  on  what  was  done  in  the  NCL  during  the  year,  but  more  important,  what  has  been 
learned  from  the  use  of  the  NCL  to  experiment  with  different  learning  and  teaching  situations. 

To  provide  information  to  the  educational  community  in  general,  this  report  is  also  available  to 
anyone  interested.  The  USAFA  Directorate  of  Education  (HQ  USAFA/DFE)  welcomes  comments  and 
questions  pertaining  to  this  report  or  the  NCL.  Inquiries  can  be  made  to  the  address,  phone  number,  or 
Internet  address  given  below. 

The  Directorate  of  Education  gratefully  acknowledges  the  support  and  assistance  of  the  following 
organizations  and  individuals  within  these  organizations  for  helping  acquire,  install,  and  operate  the  NCL. 
They  helped  make  this  first  year  a  success  and  we  look  forward  to  continuing  our  work  with  them. 

The  Dean  of  the  Faculty 

USAFA  Academic  Departments  and  Staff  Agencies 
USAFA  Contracting  Offices 
54th  Civil  Engineering  Squadron 
USAFA  Education  Visuals 
IBM  Federal  Systems  Company 


HQ  USAFA/DFET 
2354  Fairchild  Drive,  Suite  4K25 
USAF  Academy,  CO  80840-6200 

(719)-472-3978 
FAX  (719)  472-4255 
DSN  259-3978 

Iitherlandcj%dfet@dfmml.usafajif.mil 
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EXECUTIVE  SUMMARY 


This  report  documents  the  first  year  of  operation  of 
the  USAF  Academy  Network  Classroom  Lab. 
Those  readers  desiring  descriptive  information  on 
the  NCL  and  lessons  learned  on  software, 
hardware,  and  network  management  should 
review  Sections  II,  V,  and  VI.  Those  interested  in 
educational  activities  conducted  in  the  NCL  and 
observations  made  should  concentrate  on  Sections 
III  and  IV. 

In  developing  and  installing  the  NCL,  it  was 
anticipated  that  this  advanced  technology-based 
learning  environment  would  be  beneficial  in 
providing  instructors  and  students  the  opportunity 
to  learn  how  to  use  hardware  and  software  in 
classrooms.  It  was  also  anticipated  the  NCL 
would  facilitate  the  achievement  of  higher  levels  of 
cadet  learning  involving  visualization,  problem 
solving,  and  cooperative/collaborative  work.  In 
general,  these  assumptions  were  confirmed  during 
the  period  covered  by  this  report.  Section  IV 
relates  information  on  these  areas. 

The  NCL  has  been  used  on  a  variety  of  levels, 
from  basic  instruction  on  software  to  employing 
specially  developed  multimedia  courseware, 
including  network  applications.  At  least 
anecdotally,  the  NCL  has  proven  effective  across 
this  range.  Specific  evaluation  of  these  areas  is 
underway  at  this  writing  and  will  be  reported  on  in 
the  future. 

Several  courses  employed  software  in  the  NCL  to 
provide  visualization  of  complex  concepts, 
calculations,  and  relationships.  These  also  were 
easily  accomplished  and  well  received  by  the 
faculty  and  students.  Mathematica  software  used 
in  teaching  calculus,  employed  three-dimensional 
modeling  and  animation  of  complex  equations. 
Although  final  analysis  of  the  success  of  these 
courses  is  incomplete,  faculty  and  student  feedback 
is  positive.  Instructors  and  students  generally 
reported  working  harder  than  in  conventional 
classes.  Engineering  and  other  technical  courses 
reported  positive  experiences  in  using  the  NCL  for 
visualization  to  enhance  learning  when  using 
computer  aided  design,  analysis,  and  simulation 
software. 

Problem  solving  applications  employed  in  the 
NCL  were  successful,  although  the  specific 


courseware  and  instructor  techniques  seemed  to  be 
the  primary  factors  for  this  success.  The  NCL 
provided  a  comfortable  and  efficient  environment 
to  use  courseware  designed  for  problem  solving. 
The  instructor's  physical  access  to  students  and 
ability  to  give  clearly  projected,  easy  to  read 
examples  on  the  NCL  projection  screens  were 
noted. 

Several  collaborative/coopeiative  learning 
situations  were  employed  in  the  NCL,  with  the 
courseware  and  instructor  again  being  the  primary 
factors  in  reported  successes.  Collaborative  efforts 
such  as  group  discussions,  peer  editing,  and  team 
writing  exercises  were  done  in  English  literature 
and  writing  courses.  Instructor  feedback  cited 
improved  class  participation,  thought  processes, 
and  writing  skills  as*  benefits  of  the  capability  to 
monitor  and  save  the  students'  interactions  on  the 
network.  Team  problem  solving  in  engineering 
classes  also  proved  successful,  with  the  software 
applications  providing  the  stimulus  and  forum  for 
the  team  approach.  In  these  uses,  the  NCL  again 
seemed  to  contribute  a  comfortable,  efficient 
environment. 

The  NCL  has  definitely  provided  a  unique  and 
successful  environment  for  learning,  but  its 
uniqueness  has  slightly  detracted  from  the 
learning  process  in  a  few  situations.  The  first  time 
a  section  met  in  the  NCL,  students  were  distracted 
by  the  new  environment,  slightly  inhibiting  lesson 
completion  time.  The  more  an  instructor  or 
section  of  students  used  the  NCL,  the  less  negative 
effect  the  uniqueness  had. 

Instructors  using  the  NCL  reported  more 
preparation  time  required  versus  conventional 
classroom  lessons.  Extended  use  of  the  NCL 
reduced  this  effect,  but  not  completely.  The  added 
workload  seems  appropriate  when  undertaking  any 
new  learning  method,  and  may  be  offset  with  the 
efficiencies  and  additional  capabilities  available  in 
the  NCL. 

More  detail  on  instructor  and  student  experiences 
will  be  found  in  Section  IV. 

Future  documents  will  report  on  evaluations  of 
courseware,  teaching  methods,  and  technology 
employed  in  the  NCL. 
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OVERVIEW  OF  THE  NETWORK  CLASSROOM  LABORATORY 


1  PURPOSE: 

The  NCL,  which  was  initially  called  "The 
Classroom  Of  The  Future,"  is  a  Laboratory  for  the 
faculty  to  develop  and  apply  a  variety  of  teaching 
and  learning  types,  employing  technology  where 
appropriate.  Efforts  conducted  in  the  NCL  will 
help  define  how  future  classrooms  and  courseware 
will  look  and  be  used.  The  future  may  include  the 
use  of  notebook  computers,  interactive  multimedia, 
and  networks  in  many  more  classrooms.  What  is 
learned  from  evaluating  the  experiences  in  the 
NCL  will  be  used  to  make  decisions  about  future 
hardware  and  software  buys  and  also  for  faculty 
development  to  meet  the  educational  systems  and 
methods  of  the  future. 


HISTORY: 


The  concept  for  the  NCL  was  developed  during 
1991-1992  through  literature  and  advertisement 
research  and  discussions  with  corporate  venders. 
Contract  definitization  and  award  occurred  in  the 
first  half  of  1992,  with  IBM  Federal  Systems 
Company  the  prime  contractor.  Classroom 
modification  and  installation  started  in  mid-July 
1992  and  concluded  within  three  weeks.  Software 
and  hardware  de-bugging  and  final  acceptance 
were  completed  in  September  1992.  Classes  first 
began  using  the  NCL  that  same  month. 


without  disturbing  the  class  in  session.  The 
observation  booth  has  one-way  glass  panels 
looking  into  the  classroom. 

The  floor  plan  for  the  NCL  and  the  current  layout 
of  the  student  and  instructor  stations  is  shown  in 
Figure  1.  This  most  used  layout  was  developed  for 
the  Spring  93  semester.  The  arrangement  of 
student  stations  allows  space  for  the  instructor  to 
move  freely  behind  the  students  to  observe  or 
assist.  The  instructor  can  also  direct  the  students* 
attention  to  the  center  of  the  room  or  to  the  two 
screens,  either  of  which  can  be  seen  from  any  of 
the  student  stations.  The  instructor  station  was 
moved  nearer  to  one  of  the  screens  on  a  trial  basis 
during  the  Fall  93  semester,  and  it  has  been 
effectively  used  there.  Additional  rearrangements 
are  planned  to  optimize  the  functional 
arrangement  of  the  NCL. 


NCL  DESCRIPTION: 


The  NCL,  room  4J17,  Fairchild  Hall,  includes 
twenty  IBM  PS/2  386  Ultimedia  Student  Stations 
networked  with  an  IBM  PS/2  486  instructor 
station  and  another  486  server.  Multimedia 
projection  (two  three-gun  projectors)  of  a  variety 
of  video  sources  to  large  screens  and  distribution 
to  student  monitors  is  possible.  Installed  MS- 
DOS,  OS/2,  and  Windows  software,  in 
combination  with  the  physical  flexibility  and 
capability  of  the  room,  allow  employment  of  a 
variety  of  courseware  and  learning  environments. 
Windows  applications  such  as  Word ,  Excel , 
Mathematical  and  PowerPoint  are  currently 
installed.  The  NCL  has  an  observation  booth 
which  houses  the  electrical  and  electronic 
equipment  and  can  be  entered  from  the  hallway 
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■  INSTRUCTOR  STATION  CONNECTION  POINTS  I 

□  STUDENT  STATION  CONNECTION  POINTS  (2  EACH)  I  NETWORK  CLASSROOM  LAB 
0  SERVER  LOCATION  I  FLOOR  PLAN 


S = student  station  I  NETWORK  CLASSROOM  LAB 

I  =  instructor  station  |  SPRING  93  LAYOUT 

FIGURE  1 
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S= student  station  I  NETWORK  CLASSROOM  LAB 

I  =  INSTRUCTOR  STATION  I  FALL  93  LAYOUT 

FIGURE  I  (continued) 
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EDUCATIONAL  ACTIVITIES  CONDUCTED 


1  DESCRIPTION  OF  CLASSES  INVOLVED  | 

The  following  USAFA  departments  have 
conducted  classes  (one  or  more  sessions)  in  the 
NCL  during  its  first  year  of  operation: 

Political  Science  Engineering  Mechanics 

Management  Civil  Engineering 

Law  Astronautics 

Economics  &  Geography  Physics 
History  Aeronautics 

Foreign  Languages  Computer  Science 

English  Mathematical  Sciences 

Behavioral  Sciences/Leadership 

The  classes  conducted  by  these  departments  range 
from  a  single  class  session  to  multiple  full 
semester-long  courses.  Many  of  these  were 
experimental  sessions  testing  software  for  wider 
application  in  the  curriculum. 

Additionally,  the  following  non-class  activities 
have  been  conducted  in  the  NCL: 

-  Several  departments  have  used  the  NCL 
to  give  training  sessions  or  presentations  on 
various  software  packages  to  their  faculty  members 

-  The  Physics  department  hosted  two 
summer  workshops  presented  by  University  of 
Nebraska  teams  which  taught  collegiate  Physics 
instructors  how  to  use  digitized  video  and 
computer  algebra  software  to  teach  undergraduate 
physics. 

The  Directorate  of  Education  held 
strategic  planning  sessions  in  the  NCL,  using 
some  of  the  word  processing  and  conferencing 
software. 

-  An  end-of-semester  discussion  on  the 
NCL  experiences  of  instructors  was  conducted  in 
the  NCL  using  the  Daedalus  conferencing 
software. 

BASIC  NCL  USES: 

The  basic  uses  of  the  NCL  were  single-period 
sessions  conducted  by  several  departments.  These 
were  usually  sessions  where  department-developed 


or  acquired  software  applications  were  presented 
to  the  students  from  the  instructor  station  on  the 
large  screens.  The  students  were  able  to  try  the 
same  software  on  their  stations  reinforced  by 
directed  performance  exercises,  with  the  instructor 
roaming  the  room  to  assist  them.  In  some  cases, 
use  of  the  software  was  taught  at  a  familiarization 
level,  but  in  other  cases,  the  goal  was  to  have  the 
students  learn  the  software  to  be  able  to  use  it  in 
departmental  courses  throughout  the  students’  time 
at  the  academy. 

Another  basic  use  of  the  NCL  which  grew  rapidly 
during  the  final  weeks  of  the  Spring  93  semester 
was  student  multimedia  presentations.  Histoiy, 
Engineering,  and  Management  classes  held  such 
sessions.  These  presentations  included  the 
integrated  use  of  document  camera,  videotape, 
and  digitized  still  pictures,  and  were  mainly  final 
project  reports.  The  Management  classes  had 
students  brief  their  peers  on  common  types  of 
software  (word  processing,  spreadsheet)  which 
they  might  encounter  on  the  job  in  the  USAF  or  a 
civilian  career. 

ADVANCED  NCL  USES: 

The  more  advanced  uses  of  the  NCL  employed 
DFE  developed  or  department  acquired  software 
for  several  lessons  or  more,  including  full  semester 
use.  Examples  of  such  uses  were: 

-  English  Literature  and  Writing  classes  used 
Daedalus  software  throughout  the  semester  for 
networked  peer  editing,  collaborative  work,  and 
discussion  sessions  which  were  monitored  or 
actively  joined  by  the  instructors  from  the 
instructor  station.  These  sessions  were  saved  on 
disk  so  students  could  retain  copies  for  studying  or 
preparing  other  assignments.  The  instructors  also 
could  save  these  sessions  for  portfolio-type  grading 
and  feedback  to  students  on  writing  skills  and 
class  participation. 

-  Economics  classes  used  network  software  that 
simulated  various  economic  scenarios  such  as 
retail  markets,  stock  markets,  and  monopolies  to 
test  the  effects  of  these  simulations  on  learning. 
Students  working  in  these  simulations  were  either 
interacting  with  the  computer  or  each  other. 
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-  Engineering  courses  employed  locally  developed 
computational  enhancement  software  to  put 
student  teams  in  problem  solving  scenarios  aimed 
at  improving  understanding  of  engine  cycles  and 
open-ended  problem  solving  skills. 

-  History  classes  used  locally  developed  and 
commercially  acquired  software  in  teaching  the 
history  of  Air  Power  in  World  War  I.  This 
included  videotape,  a  data  base  of  articles  and 
photographs,  and  aircraft  simulation  software. 

-  Freshman  and  sophomore  level  calculus  classes 
used  the  commercial  software  package 
Mathematica.  This  powerful  software  enabled 
three-dimensional  visualization  and  animation  of 
graphs.  The  students  will  be  able  to  use  this 
software  in  advanced  courses  in  math,  physics,  and 
engineering. 

-  The  Aeronautical  Engineering  Department 
conducted  experimental  sections  of  a  design-course 
using  PowerPoint,  Quattro  Pro,  Panda  (airfoil 
analysis  and  graphing),  and  two  locally  developed 
software  packages  for  designing  and  analyzing 
airfoils  and  aircraft  These  software  packages 
were  employed  by  both  instructors  and  students  in 
problem  solving,  class  demonstrations,  and  graded 
presentations. 

-  The  History  Department  used  the  Air  Power 
multimedia  database  software  developed  on 
contract  for  USAFA.  This  collection  of  45 
multimedia  articles  and  250  text  articles,  with  its 
unique  navigation  and  support  tools,  was  used  by 
senior-level  students  studying  World  War  I.  All 
capabilities  of  this  software  application,  including 
the  digitized  audio  and  video,  were  delivered  over 
the  NCL  network  to  multiple  student  stations 
using  software  decompression. 
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OBSERVATIONS  BY  THE  DIRECTORATE  OF  F.DT IPATION 


To  date,  the  activities  conducted  in  the  NCL  have 
provided  valuable  infonnation  on  the  management 
of  the  NCL  or  similar  classrooms.  Experiences  of 
faculty  members  and  DFET  staff  have  confirmed 
our  pre-NCL  beliefs  that  such  a  classroom  would 
provide  improved  or  innovative  opportunities  in 
the  areas  of  visualization,  cooperative  and 
collaborative  learning,  and  problem  solving  in 
group  or  individual  exercises.  The  instructors  and 
students  who  have  used  the  NCL  and  visiting 
educators  who  have  toured  the  facility  have  been 
enthusiastic  about  its  capability. 

To  better  analyze  the  value  of  this  type  of 
classroom  or  elements  of  it,  the  USAFA 
Directorate  of  Education  is  developing  short  and 
long  range  plans  to  conduct  structured  evaluations 
of  as  much  of  the  NCL  operations  and  learning 
situations  as  possible.  Evaluation  is  in  progress 
and  will  be  reported  on  in  future  documents. 


|  EDUCATIONAL  LESSONS  LEARNED: 

The  following  qualitative  appraisals  of  the 
activities  conducted  in  the  NCL  to  date  have  been 
garnered  from  DFETs  management  of  the  NCL 
and  discussions  with  instructors  and  students  who 
have  used  it. 

BASIC  NCL  USES: 

For  basic  class  lessons  taught  in  the  NCL,  such  as 
the  training  of  students  on  how  to  use  software 
packages: 

-  The  NCL  works  very  well  in  a  software 
"training"  role,  where  the  instructor  demonstrates 
the  software  on  the  dual  large  screens  and  the 
students  can  simultaneously  use  the  software  at 
their  stations.  The  multimedia  equipment,  which 
has  been  previously  used  in  IBM  computer 
training  environments,  is  well  suited  for  this. 

-  There  is  a  slight  to  moderate  amount  of  lost 
time  incurred  the  first  time  a  class  meets  in  the 
NCL,  as  the  students  are  distracted  by  the  new, 
comfortable  environment,  equipment,  and 
furnishings.  This  can  be  even  more  detrimental  if 
the  NCL  use  is  only  one  period  long  and  the 
instructor  plans  a  lot  of  content.  To  minimize 


such  losses,  DFET  attempts  to  have  the  instructor 
and  student  machines  completely  up  and  running, 
with  network  log  in  done  in  advance  (if  needed)  to 
shorten  administrative  time  and  immediately  start 
the  lesson  on  the  particular  software  involved. 

-  The  NCL  has  been  used  very  effectively  by 
students  to  do  software  demonstrations 
(management  classes)  and  multimedia  briefings 
(senior  projects  and  history  courses).  The  students 
very  quickly  learned  to  make  and  present  high 
quality  PowerPoint  briefings,  interwoven  with 
document  camera,  videotape,  graphics,  scanned 
images,  hand-drawn  diagrams,  and  clip  art.  The 
demand  for  use  of  the  NCL  grew  rapidly  at  the  end 
of  the  spring  semester,  as  students  who  were 
working  on  PowerPoint  briefings  needed  a  place  to 
develop  their  briefings  as  well  as  present  them.  As 
more  students  and  instructors  learn  the  ease  and 
quality  of  this  software,  computer  display 
capability  in  other  classrooms  and  lectinars  will  be 
needed. 

General  comments  on  critiques  and  in 
discussions  with  students  and  instructors  showed 
positive  experiences  in  the  basic  training  or 
multimedia  presentation  use  of  the  NCL. 

ADVANCED  NCL  USES: 

For  more  advanced  use  of  the  NCL,  such  as 
employing  the  network  for  discussions, 
collaborative  work,  economic  simulations,  and 
semester-long  NCL  use: 

-  Students  and  instructors  quickly  assimilate  the 
routine  procedures  of  logging  into  the  network, 
accessing  software  and  files  from  the  server,  and 
controlling  the  multimedia  sources.  We  have 
refined  the  procedures,  automated  some,  and 
conveniently  posted  checklists  to  minimize  the 
time  involved  in  these  tasks,  not  because  they  are 
difficult,  but  because  any  time  taken  from  a  50 
minute  period  for  non-lesson  related  activities  can 
be  detrimental.  The  two  Educational  Technology 
airmen  who  manage  the  daily  operations  of  the 
NCL  have  been  instrumental  in  making  the 
instructor  and  student  access  and  control  activities 
in  the  NCL  more  efficient. 
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•  Students  and  instructors  who  use  the  NCL 
frequently  contact  the  NCL  managers  with  ideas  or 
questions  on  more  advanced  uses  of  the  NCL 
equipment  and  software,  especially  those  who  are 
more  familiar  with  the  Windows  environment. 
Students  have  begun  importing  graphics  and  text 
from  one  set  of  software  to  another,  prompting 
questions  on  how  to  perform  such  operations  more 
efficiently.  Instructor  inquiries  about  accessing 
the  document  camera  or  videotape  more  easily 
resulted  in  DFET  finding  effective  hardware  or 
software  solutions.  The  result  has  been  a  simple 
"ALT-TAB"  switching  from  software  applications 
such  as  Mathemarica  to  the  document  camera, 
videotape,  or  CD  audio. 

-  In  summary,  good  critiques  have  been  received 
about  the  NCL  environment,  the  courses  taught 
there,  and  software  use  in  learning.  In  at  least  one 
English  class  which  used  the  NCL  for  about  half 
of  the  semester  lessons,  a  clear  majority  of  the 
students  answering  a  mid-term  critique  open- 
ended  question  listed  the  NCL  as  the  thing  they 
liked  most  about  the  course. 


PEDAGOGICAL  APPLICATIONS: 


-  The  NCL  greatly  benefited  problem  solving 
exercises.  Several  classes  employed  the  NCL  to  do 
a  range  of  team  and  individual  problem  solving. 
In  these  instances,  software  was  a  tool  and  the 
instructor  became  a  coach  helping  the  students  use 
that  tool. 

-  The  NCL  also  proved  beneficial  in  collaborative 
or  cooperative  learning  situations.  This  was 
proven  true  in  such  uses  as  the  English  classes  and 
the  Engineering  310  courses. 

s' 

—  Using  Daedalus',  the  English  classes  had 
students  discuss  questions  about  such  things  as 
novels,  paintings,  USAF  regulations,  and  music 
videos  in  small  and  large  groups. 

--  These  classes  also  did  peer  editing  of  cadet 
papers  on  the  student  stations. 

—  The  engineering  software  developed  by  DFET 
also  worked  well  in  the  NCL  for  small  (2  to  3 
person)  team  work.  The  NCL  provided  a 
convenient  and  efficient  environment  to  use  this 
software.  Analysis  of  exam  results  show  benefits 


from  the  software  and  methods  used  in  these 
classes. 

-  The  NCL  did  provide  better  quality  projection 
and  ease  of  instructor  movement  about  the 
classroom  than  conventional  computer  labs. 

-  A  third  area  that  the  NCL  met  early  expectations 
was  in  simulations.  From  using  commercial  flight 
simulator  software  to  augment  and  personalize  the 
study  of  Air  Power  development  in  World  War  I 
and  Aeronautical  Engineering;  to  economics  and 
motion  simulations,  the  NCL  proved  it  could  make 
instruction  more  student  centered,  visual,  and 
efficient 

—  Engineering  Mechanics  classes  used  ASDEQ 
(differential  equation  solver)  to  model  dynamic 
pendulum  and  mass  spring  motion.  The  instructor 
started  the  lesson  by  showing  a  video  of  a  test 
flight  of  the  YF-22  to  exemplify  the  need  for 
simulation.  The  ease  of  switching  between  the 
video,  software,  and  physical  demonstrations  in 
the  NCL  was  evident 

Economics  classes  used  interactive 
simulations  to  give  students  a  realistic  picture  of 
how  different  market  structures  operate.  For 
example,  students  had  to  decide  as  an  independent 
firm  in  a  perfectly  competitive  environment  how 
many  units  of  their  output  they  needed  to  produce 
and  what  price  they  could  charge  in  order  to 
maximize  profit  The  NCL  network  allows  these 
simulations  to  be  monitored  by  the  instructor  and 
individual  student  results  to  be  easily  presented  to 
the  rest  of  the  class. 

-  The  NCL  was  used  by  the  English  departments 
for  technical  writing,  basic  writing,  and  literature. 
Data  collected  from  these  classes  is  being 
analyzed,  including  blind  scored  essay 
comparisons  with  non-NCL  classes.  Reports  will 
follow. 

-  Most  classes  held  in  the  NCL,  from  one  time 
sessions  to  full-semester  use,  resulted  in  favorable 
comments  from  the  students.  They  liked  the 
differences  from  conventional  classrooms,  the  use 
of  technology,  and  the  software  applications.  ' 
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INSTRUCTOR  EXPERIENCES: 


Concerning  the  experience  of  instructors  using  the 
NCL,  DFET  has  teamed  the  following  from 
discussions  and  feedback: 

-  The  instructors  apparently  have  easily  learned 
and  operated  the  systems  of  the  NCL,  as  no 
criticisms  concerning  complexity  or  difficulty  have 
been  heard.  Those  questioned  have  commented 
that  everything  has  been  going  well  in  this  regard. 

-  Instructors  who  have  used  the  classroom 
frequently  ask  to  use  it  again  in  the  same  or 
following  semester  or  to  bring  other  sections  they 
teach  into  the  NCL. 

-  The  NCL  schedule  rapidly  filled  for  the  Fall  93 
term.  Instructors  who  wanted  to  use  the  NCL  all 
semester  filled  11  of  14  available  periods.  This 
made  it  difficult  to  honor  requests  from  potential  1 
or  2  lesson  users.  We  attempted  to  resolve  any 
such  conflicts  to  the  best  benefit  of  all  requesters, 
as  is  done  with  other  limited  classroom,  lectinar, 
or  laboratory  assets. 

-  Instructors  who  teach  in  the  NCL  report 
increased  preparation  time  for  each  lesson.  Some 
instructors  have  observed  that  the  increased 
preparation  time  is  similar  to  teaching  a  new 
course  or  lesson.  To  take  full  advantage  of  the 
NCL  capabilities  would  logically  require  some 
additional  planning  and  practice.  Also, 
preparation  time  should  decrease  with  the  number 
of  lessons  taught  in  the  NCL,  especially  repeat 
lessons  using  the  same  software.  One  area  of  NCL 
evaluation  which  could  be  pursued  would  be  to 
weigh  any  efficiency  gained  by  using  the 
technology  available  in  the  NCL  against  this 
increased  preparation  time.  More  material  might 
be  covered  in  certain  disciplines  by  employing 
computation  enhancing  or  other  software 
applications. 

-  After  more  than  a  year  of  use,  DFE  has 
received  many  suggestions  for  more  such  teaching 
environments.  Many  instructors  wish  they  had  at 
least  a  computer  with  a  large  monitor  or  projection 
display  in  more  classrooms.  USAFA  instructors 
are  getting  more  capable  computers  (486s)  in  their 
offices  and  therefore  access  to  Windows  and 
Windows  applications,  such  as  Mathematica  and 
P owerP oint.  As  the  instructors  get  more  advanced 


machines  and  the  resultant  access  to  better 
software  and  the  campus-wide  USAFAnet,  the 
demand  for  computer  displays  in  the  classroom 
should  grow.  Also,  the  desire  may  increase  for 
USAFA  cadets  to  have  notebook  computers  to 
carry  into  all  classrooms.  The  NCL  is  designed  to 
prepare  for  this  future. 

NETWORK  USES: 

-  The  NCL  network  can  be  used  to  quickly  load  a 
file  from  any  station  to  the  server  and  thus  have 
the  file  accessible  to  all  other  stations.  This  allows 
the  instructor  to  download  a  lesson  plan  so  the 
students  can  see  it  on  their  terminals  during  class 
or  take  it  with  them  for  homework  or  studying 
purposes.  The  instructor  can  have  the  students 
transfer  a  completed  assignment  and  collect  them 
electronically. 

-  The  Daedalus  software  allows  an  extension  of 
this  file  sharing  benefit.  In  Daedalus,  all  of  the 
discussion  which  took  place  during  the  period  can 
be  downloaded  onto  disk  by  all  the  students  so  that 
they  can  review  everything  which  was  "said" 
during  class,  including  discussions  from  groups 
other  than  their  own.  The  instructor  can  likewise 
save  these  files  and  use  them  for  grading  purposes. 
One  instructor  using  Daedalus  in  an  English  class, 
developed  Word  macros  to  sort  the  comments  and 
conversations  by  student  to  have  portfolios  for 
grading,  measuring  lesson  goal  accomplishment, 
and  assessing  class  participation. 

INSTRUCTOR  LESSONS  LEARNED: 

-  Those  instructors  who  conducted  trial  classes  in 
the  NCL  in  advance  of  teaching  a  block  or  full 
semester  in  the  NCL  were  able  to  identify  pitfalls 
and  benefits  to  capitalize  on  in  their  subsequent 
efforts.  This  was  seen  in  all  areas,  such  as 
software,  teaching  techniques,  operating  the 
instructor  station,  and  timing. 

-  Conversion  from  non-computer  based  lesson 
plans  to  NCL  lesson  plans  was  apparently  not  too 
difficult,  but  did  require  more  time  to  prepare  for 
classes. 

-  Some  English  instructors  noted  that  the  students 
having  to  type  comments  (rather  than  have  oral 
discussions)  seemed  to  make  the  students  think 
more  about  their  responses  during  discussions. 
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some  advantages  as  mentioned  above,  but  in  some 
cases  was  a  poor  substitute  for  face-to-face 
discussions.  It  does  have  advantages  in  peer 
editing  and  collaborative  work  and  would 
definitely  be  an  asset  for  conducting  classes  over 
USAFAnet 
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-  English  instructors  found  that  the  network 
discussions  stimulated  participation  of  some 
students.  Those  who  might  have  been  timid  about 
discussing  things  orally  may  have  been  drawn  into 
the  electronic  conversations  because  they  could 
write  their  comments,  proof  them,  and  then  send 
them  into  the  discussion.  The  Daedalus  software 
also  allows  anonymous  conversation  capability, 
with  even  the  instructor  not  knowing  who  made 
which  comments. 

-  The  Economics  instructors  noted  that  using  the 
NCL  4  or  5  times  during  the  semester  provided  a 
good  mix  with  conventional  classroom  instruction, 
because  it  created  a  sense  of  adventure  coming  to 
the  lab  without  sacrificing  needed  chalkboard  and 
regular  classroom  time. 

-  Some  of  the  English  department  use  of  the  NCL 
and  Daedalus  showed  that  the  instructor  input 
during  the  class  sessions  was  less  than  in  a 
conventional  class.  They  found  it  harder  to 
monitor  the  quality  of  discussion  while  that 
electronic  discussion  was  in  progress.  This  was 
also  found  during  the  post-semester  discussion 
DFET  conducted  using  Daedalus  in  the  NCL  with 
some  of  the  NCL  users. 

-  One  comment  made  by  an  English  department 
user  of  the  NCL  was  that  it  "democratized"  the 
classroom  by  making  the  boundaries  between 
student  and  teacher  "fuzzier,"  because  student 
participation  increased. 

-  In  using  computer  based  courseware  in  the  NCL, 
the  instructor's  role  seems  to  evolve  to  being  a 
coach,  walking  around  the  NCL  asking  and 
fielding  questions.  Engineering  Mechanics  also 
noted  that  software  use  allowed  each  student  to 
control  how  fast  they  learned  or  at  least  saw  the 
material,  as  well  as  to  what  depth  they  desired  to 
go  into  the  material.  This  relates  to  a  vision  in 
DFE  of  how  the  future  of  education  may  be,  where 
technology  can  help  students  navigate  the  vast 
amount  of  knowledge  that  will  be  available  to 
assimilate  and  apply. 

*  One  instructor  noted  that  software  such  as 
Daedalus  changed  the  way  students  communicated 
and  simulation  software  changed  what  the  students 
could  talk  about  in  the  classroom. 

-  An  observation  from  some  English  instructors 
was  that  the  Daedalus  conference  mode  did  have 


-  Another  implication  of  USAFAnet  access  in  the 
NCL  or  other  classrooms  would  be  the  wealth  of 
information  available  through  Internet  and  other 
such  networks. 

-  Collaborative  work  in  the  NCL  versus  a 
conventional  classroom  is  slightly  different.  In  a 
conventional  classroom,  the  students  can  be 
divided  into  groups  to  discuss  a  topic  and  then 
report  their  conclusions  orally  or  by  hard  copy  to 
the  teacher  or  class.  In  the  NCL,  using  Daedalus , 
all  the  students  can  get  a  file  of  all  the 
conversations.  The  use  of  electronic  discussions 
also  seems  to  slow  group  discussion  progress,  but 
the  discussions  seem  to  be  more  in  depth  than 
those  of  conventional  classrooms. 

-  The  Economics  Department  envisions  more 
extensive  use  of  the  NCL  or  similar  facilities  to 
conduct  even  more  involved  simulations.  Student 
inputs  to  a  scenario  would  effect  the  data  and 
decisions  of  other  students-a  more  dynamic 
situation. 

-  Instructors  who  have  used  the  NCL,  and  the  DFE 
staff,  are  concerned  about  the  scheduling  of  the 
NCL  in  the  future,  as  more  instructors  wish  to  use 
it  and  more  computer  based  courseware  is 
developed  or  purchased.  Methods  and  policies 
may  need  to  be  developed  to  ensure  equitable 
distribution  of  NCL  use. 
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CLASSROOM  MANAGEMENT 


Management  of  the  NCL  is  the  responsibility  of 
the  Directorate  of  Educational  Technology  (HQ 
USAFA/DFET).  One  officer  director  and  two 
enlisted  programmers  perform  the  duties  needed 
for  daily  operation,  training  of  faculty,  direct  or 
call-in  maintenance  tasks,  conducting  tours, 
installing  and  managing  software,  and  all  other 
related  items.  Maintenance  on  most  components 
was  covered  by  warranty  the  first  year  after 
installation,  and  is  now  included  in  standard 
computer  and  audio-visual  systems  contracts  or 
internal  maintenance  arrangements. 

Normal  daily  operations  and  maintenance 
workload  is  minimal,  requiring  approximately  10 
to  20  minutes  startup  and  shutdown  time,  and  only 
a  few  minutes  between  some  classes  to  switch 
certain  software. 

The  DFET  team  learned  much  about  all  levels  of 
managing  the  NCL  during  its  initial  year  of 
operation.  Some  of  the  more  significant  items  are 
described  below. 


SCHEDULE: 


The  NCL  schedule  was  developed  by  sending  out  a 
request  each  semester  for  departments  or 
instructors  to  provide  proposals  for  using  the  NCL 
during  the  next  semester.  The  periods  requested 
in  these  proposals  were  de-conflicted  and 
established  on  the  master  schedule  (Appendix  1). 
During  the  semester,  instructors  could  sign  up  for 
any  vacant  periods.  The  schedule  became  full  at 
the  end  of  the  Spring  93  semester,  particularly  due 
to  senior  projects  and  design  classes  doing  final 
presentations.  The  schedule  for  Fall  93  was 
rapidly  and  almost  completely  filled  by  requests  to 
use  the  NCL  for  full-semester  course  offerings.  No 
solicitation  was  made  for  summer  academic  use  of 
the  NCL,  but  it  was  used  extensively  by  two 
Physics  Workshops  and  several  summer  courses. 
Solicitation  will  be  made  for  summer  use  in  the 
future. 


HARDWARE  MANAGEMENT: 


Few  maintenance  problems  were  experienced  with 
the  computer  equipment  One  three-gun  video 
projector  needed  focusing  several  times  during  the 


year  due  to  a  component  deteriorating,  and  the 
component  was  eventually  replaced. 

The  computer  units  (not  the  monitors  and 
keyboards)  were  moved  below  the  desks  during  the 
first  few  months  of  use  to  make  it  easier  for  the 
students  and  instructor  to  see  each  other. 

The  need  to  upgrade  the  RAM  or  386  processors 
was  identified  by  the  performance  experienced 
when  using  multimedia  and  complex  software 
applications.  Funding  was  secured  to  double  the 
student  station  RAM  to  16  MB  and  increase  the 
instructor  station  RAM  to  24  MB.  This  was 
installed  in  the  Fall  93  semester,  with  noticeable 
performance  improvement. 


SOFTWARE  MANAGEMENT: 


The  NCL  computers  were  initially  loaded  with 
DOS,  Windows,  and  OS/2  in  a  dual-boot 
arrangement  allowing  either  operating  system  to 
be  used.  At  the  end  of  the  spring  semester,  OS/2 
was  removed  from  the  student  machines  to  allow 
more  disk  space  for  higher  demand  Windows 
applications  such  as  Mathematica.  If  the  newer 
versions  of  OS/2  fully  support  Windows,  the 
Educator  2  presentation  software  loaded  on  the 
instructor  station,  and  software  used  by  the 
departments,  we  plan  to  reinstall  OS/2  to  re¬ 
explore  the  video,  networking,  and  multi-window 
capability  available.  If  there  are  difficulties,  we 
will  look  for  or  develop  Windows  applications 
which  can  perform  some  of  these  functions. 

We  had  only  a  couple  of  very  minor  occurrences  of 
viruses  in  the  NCL--especially  considering  the 
number  of  students  who  bring  in  diskettes  to  copy 
their  work.  Viruses  were  quickly  removed  with 
anti-virus  software. 


NETWORK  MANAGEMENT: 


Because  we  have  learned  more  about  using  the 
LAN  Manager  capabilities,  we  have  begun  placing 
software  applications  on  the  server  rather  than  the 
individual  student  hard  drives.  This  can  decrease 
the  number  of  copies  of  software  that  must  be 
purchased,  since  some  classes  do  not  have  twenty 
students.  Sections  of  the  server  hard  drive  are 
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partitioned  for  each  course  and  passwords  for  20 
students  and  an  instructor  are  set  up.  Student 
stations  access  the  particular  application  and 
associated  files  from  the  server.  We  have  not 
found  any  significant  degradation  in  speed  of 
using  an  application  with  this  arrangement.  It  has 
freed  hard  disk  space  on  the  student  stations  and 
has  made  loading  new  applications  or  updates 
easier.  The  Fall  93  semester  provided  a  thorough 
test  of  this  arrangement,  and  it  performed  well, 
even  with  digitized  video  and  audio  being 
transmitted  over  the  network  to  multiple  stations. 

The  NCL  was  connected  to  the  USAFA  campus¬ 
wide  USAFAnet  over  the  Christmas  93  break. 
The  Banyon-VINES  network  management 
software  replaced  the  IBM  LAN  Manager 
software.  Activation  of  all  USAFAnet  capabilities 
is  being  completed  as  of  this  writing.  E-Mail, 
Internet  access,  and  capabilities  to  access 
instructor  and  student  personal  and  departmental 
drives  are  already  in  use. 


MULTIMEDIA  DISPLAYS: 


The  NCL  has  been  a  valuable  testing  ground  for 
the  projection  of  multimedia,  including  computer 
screens,  digitized  video,  videotape,  laser  disc, 
document  camera,  and  CD-ROM. 

When  the  video  projection  equipment  was 
installed  in  the  NCL,  we  found  the  size  of  the 
three-gun  projected  image  (so  that  every  student 
could  see  the  full  image)  was  limited  by  the  ceiling 
and  the  height  of  the  students'  heads  when  seated 
near  the  screen.  This  determined  the  location  of 
the  three-gun  projectors.  These  projectors  have 
proven  better  than  large  screen  monitors  because 
as  big  a  picture  as  possible  is  needed  when 
displaying  tables  of  numbers  and  graphs. 

Another  aspect  of  projection  in  the  NCL  is  the 
classroom  lighting.  The  current  fluorescent 
lighting  does  not  hinder  use  of  the  student 
terminals,  but  because  of  the  standard  pattern  of 
light  fixture  location,  all  but  one  of  the  eight 
sectors  are  usually  turned  off  to  provide  best 
viewing  of  both  large  screens.  Light  in  the  room 
is  still  adequate  to  see  all  the  students  in  this 
situation,  but  we  installed  desk  lamps  to  give  the 
students  more  light  to  take  written  notes  or 
reference  their  texts  when  the  room  lights  are  out 
The  lighting  on  the  white  boards  in  this  same 
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situation  limits  the  number  of  boards  usable  for 
easy  viewing.  We  are  looking  at  wall-directed  and 
other  lighting  to  remedy  these  minor  problems. 
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FUTURE  PI  .A  NS 


Based  on  our  experiences  during  this  first  year  of 
operating  the  NCL,  we  have  several  areas  of 
improvement,  evaluation,  and  experimentation  we 
plan  to  undertake  in  the  short  and  long  range 
future.  Some  of  these  have  been  mentioned 
previously  in  this  report 


|  HARDWARE  AND  SOFTWARE  UPGRADES: 
HARDWARE; 

If  funding  becomes  available,  a  486  processor 
upgrade  or  new  computers  for  the  student  stations 
will  be  purchased. 

A  cabling  and  switching  means  to  allow  the  two 
projectors  to  display  different  sources  is  being 
explored.  The  cost  and  ease  of  making  such  a 
modification  versus  the  benefits  of  the  additional 
capability  needs  to  be  analyzed. 

SOFTWARE: 

The  latest  version  of  OS/2  has  been  tested  in  the 
NCL  and  appears  to  support  most  Windows 
applications.  If  testing  continues  fruitful,  we  will 
try  installing  it  on  all  machines  and  ask  instructors 
to  experiment  with  conducting  class  under  OS/2  to 
take  advantage  of  some  of  the  additional 
audiovisual  control  and  transfer  capability  and  the 
questioning/polling  functions.  If  these  tests  prove 
the  capability  too  unwieldy,  DFET  will  explore 
other  software  packages  to  gain  more  instructor 
station  capability. 

|  EVALUATION:  | 

To  date,  evaluation  of  the  NCL  has  been  at  a  fairly 
superficial  level.  Discussions  with  instructors  and 
inputs  from  student  critiques  have  been  reported  in 
previous  sections  of  this  report  A  visiting 
professor  and  graduate  degree  candidate  have  been 
brought  into  DFE  to  help  plan  and  conduct 
evaluation  efforts  in  the  NCL  as  well  as  the  other 
areas  of  US  AFA  curriculum. 

Evaluation  efforts  in  the  NCL  will  be  in  keeping 
with  the  overall  objective  of  the  NCL,  that  is,  to 
provide  the  faculty  with  information  on  how  all 
the  elements  of  the  NCL  environment,  individually 


and  in  concert,  effect  the  learning  process.  DFE  is 
looking  for  specific  areas  to  evaluate  in  addition  to 
the  feedback  which  will  be  gathered  from  the 
normal  critiques  and  discussions. 

Results  of  any  evaluation  efforts  will  be  published 
to  the  faculty,  not  just  as  lessons  which  can  be 
learned  about  the  NCL,  but  items  which  are 
relevant  to  technological  applications  that  can  be 
applied  to  the  USAFA  learning  and  teaching 
processes  as  a  whole. 


1  EXTRAPOLATION  TO  THE  FUTURE: 

The  lessons  learned  and  faculty  inputs  derived 
from  operating,  maintaining,  and  evaluating  the 
NCL  activities  will  be  applied  to  recommendations 
for  future  cadet  computer  buys,  software 
acquisition  and  development,  and  multimedia 
equipment  installations  in  the  classrooms,  labs, 
and  instructor  offices  at  USAFA.  Familiarization 
and  training  of  faculty  and  cadets  on  hardware  and 
software  in  general  could  also  benefit  from  what  is 
learned  in  the  NCL  about  specific  applications  of 
interactive  multimedia  and  computer  based 
education. 
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CONCLUSION 


The  aim  of  this  report  has  been  to  provide  the  reader  with  a  variety  of  information  on  the  USAF  Academy 
Network  Classroom  Laboratory,  from  basic  description  of  the  NCL  to  pedagogical  lessons  which  could  be 
applied  to  similar  environments  and  to  the  future  of  education  in  general. 

Future  reports  will  deal  with  the  results  of  specific  evaluations  of  activities  in  the  NCL. 

This  facility  is  truly  a  laboratory  which  can  help  prepare  this  institution  and  its  faculty  and  staff  to  make 
decisions  about  employing  technology  to  benefit  education,  while  recognizing  that  using  such  technology  may 
not  always  be  appropriate,  economical,  or  practical. 

If  there  are  any  questions  or  suggestions  about  this  or  future  reports  or  the  NCL,  please  contact  DFET. 
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SCHEDULE  EXAMPLES 

The  following  are  example  schedules  from  the  past  semesters  of  NCL  use.  They  show  the  variety  of  courses 
and  extent  of  use  of  this  facility. 
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TRIP  REPORT 

DoD  POLYGRAPHIC  INSTITUTE 

fort  McClellan,  Alabama 

25  SEPTEMBER  1994 


SCHOOL  OF  ENGINEERING 

Mechanical  &  Aerospace  Engineering 


MEMORANDUM 


DATE: 

TO: 

FROM: 

SUBJECT: 


25  September,  1994 

Djj&farn 

DrJ^lroer 

DOD  Polygraph  Institute  Visit 


This  memo  describes  my  12  August  visit  to  the  DOD  Polygraph  Institute  (DPI)  at  Fort 
McClellan,  Alabama  and  includes  personal  observations  on  the  use  of  technology  in  their 
programs. 


The  Visit 

I  spent  the  day  with  Mr.  John  Schwartz,  Chief  of  the  Instruction  Division  of  DPI.  He 
explained  the  Institute's  mission  and  methods  of  instruction,  gave  me  a  tour  of  facilities, 
and  introduced  me  to  a  number  of  his  colleagues  who  were  quite  helpful  in  answering  my 
questions.  General  information  about  the  Institute  and  its  curriculum  are  attached  along 
with  their  1993-94  catalog. 

I  observed  several  uses  of  technology  in  the  delivery  of  instruction.  Video  plays  a 
particularly  prominent  role  with  cameras  located  in  all  lecture  rooms  and  laboratories  to 
accomplish  both  live  broadcasts  and  video  tapes  of  formal  presentations  and  practical 
exercises.  People  on  the  DPI  network  are  free  to  observe  live  broadcasts  and  can  borrow 
tapes  for  review  of  material.  Students  spoke  very  favorably  about  these  capabilities  and 
instructors  acknowledged  that  being  on  camera  had  an  impact  on  their  presentations.  One 
noted  quite  candidly  that  the  fact  that  her  supervisors,  to  include  the  DPI  Director,  could 
observe  her  instruction  at  any  time  prompted  her  to  prepare  differently  after  she  learned 
that  he  tuned  in  frequently  than  she  did  prior  to  that. 

Because  a  great  deal  of  what  is  taught  focuses  on  helping  students  improve  their  ability 
to  conduct  examinations  (interrogations)  utilizing  psychophysiological  detection  of 
deception  methods,  each  student  is  required  to  perform  80  practice  examinations.  Video 
taping  each  of  these  practice  interrogations  and  then  reviewing  the  tape  with  a  faculty 
member  is  believed  to  be  an  invaluable  aid  to  the  learning  process. 
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Lecture  rooms  are  also  equipped  with  "electronic  blackboards"  which  capture  the  notes 
and  sketches  written  there.  This  material  can  then  be  printed  and  reproduced  for 
distribution  to  the  class,  relieving  some  of  the  pressure  to  spend  time  taking  notes  rather 
than  thinking  about  the  concepts  being  presented. 

Considerable  effort  is  being  invested  in  the  development  of  hypertext/hypermedia 
presentations  which  are  then  made  available  to  instructors  and/or  students.  To  the 
Institute's  credit  they  are  evaluating  these  efforts  as  they  go,  using  educational 
psychologists,  control  groups,  etc.  Early  findings  seem  to  indicate  that  such  presentations 
have  advantages  over  "conventional"  presentations  in  some  areas  (tasks  which  require 
synthesis  and  creativity)  but  offer  little  advantage  in  areas  which  simply  involve  recall  of 
information.  The  people  with  whom  I  spoke  about  this  note  that  their  research  is  young 
and  that  they  have  no  real  data  on  costs  vs  benefits  at  this  time.  They  do  expect  to 
continue  the  study,  with  one  of  their  major  efforts  focused  on  development  of  material 
which  can  be  sent  to  students  preparing  to  attend  DPI  courses.  Since  these  students 
come  from  such  varied  backgrounds  it  is  hoped  that  such  preparation  will  help  them  lower 
the  slope  of  their  learning  curve  once  they  begin  their  resident  instruction. 

DPI  has  access  to  a  video  conferencing  center  located  at  Fort  McClellan,  however,  they 
apparently  have  made  very  little  use  of  this  facility.  The  Army  Chemical  School  and  the 
Military  Police  School  are  also  located  at  Fort  McClellan,  but  there  appears  to  be  little,  if 
any,  sharing  of  resources  between  DPI  and  these  other  schools. 

Personal  Observations 

DPI  appears  to  have  taken  a  deliberate  approach  to  integrating  technology  into  their 
efforts.  Maybe  the  fact  that  they  have  a  "permanent"  Director  (Dr.  Yankee)  as  compared 
to  a  "transient"  (such  as  the  Commandant  at  the  Air  Command  and  Staff  College  or  the 
Army  Command  and  General  Staff  College)  provides  the  base  for  a  longer  ranged  vision. 
Whatever  the  reason,  they  do  seem  to  be  making  good  use  of  technology  in  a  number  of 
areas.  That  said,  I  was  surprised  to  find  them  making  so  little  use  of  video  conferencing, 
given  the  availability  of  such  a  capability.  It  also  seems  likely  to  me  that  there  are 
opportunities  to  share  resources  at  a  post  on  which  there  are  three  major  organizations 
with  education  and  training  missions.  Among  the  candidates  for  such  sharing  are  library 
facilities,  a  media  center,  educational  psychology  staff,  video  and  computer  networks,  and 
technical  specialists. 

Because  I  have  seen  it  so  often  I  was  not  surprised  to  find  people  relatively  uninformed 
about  uses  of  technology  in  education  at  other  places.  Many  of  the  problems  associated 
with  keeping  abreast  of  what  is  happening  have  their  roots  in  "limitations"  -  time  limitations, 
fiscal  limitations,  ego  limitations,  etc.  Addressing  these  limitations  will  not  be  easy,  but 
failure  to  address  them  will  continue  to  be  costly.  I  believe  that  efforts  to  provide 
incentives  to  share  ideas  and  resources  and  to  provide  mechanisms  to  accomplish  that 
sharing  will  yield  substantial  payoffs. 


Department  of  Defense  Polygraph  Institute 
General  Information 


History 

1951-75  Provost  Marshal  School,  Fort  Gordon,  Georgia 

1975-86  MP  School,  Fort  McClellan,  Alabama 

1986-Present  Department  of  Defense  Polygraph  Institute 

Authority 

DoD  Directive  5210.78  Assistant  Secretary  of  Defense  for  Command,  Control, 

Communications  and  Intelligence  (September  1991) 

Mission 

Education  Prepare  professional  examiners  for  all  DoD  and  federal  agencies 
(except  CIA) 

Research  Mandated  by  Congress  in  the  Defense  Authorization  Act  of  1986 

(and  all  DAAs  since  then) 

Specifically:  Validity  and  Reliability 
Cou  ntermeasures 
Instrumentation  and  Automation 

Research  Activities:  Internal  Research  (8-12  projects  per  yr) 

External  Research  (8-12  contracts/grant  per  yr) 

Students 

Basic  Program  40  to  60  students  per  year 

Continuing  Education  300  to  400  students  per  year 

Faculty  and  Staff 


Faculty  14 

Research  12 

Support  14 

NSA  Assignee  1 

Army  Enlisted  Overfill  1 
Director’s  Office  2 

TOTAL  44 


Examinees  for  Research  and  Training 


Military  Subjects  Average  4000  per  year 
Contract  Civilians  Average  1500  per  year 


(Continued  on  reverse  side) 


Curriculum 


-  Master  Degree  Studies 
Subject  matter: 

>  Forensic  Psychophysiology  applied  to: 

-  Criminal  Investigations 

-  Intelligence 

-  Counterintelligence 

-  Screening 

Facilities 

Building  So. ft. 

Building  3165  6,250 

Operations  (3165A)  1,950 

Support  Facility  (3165B)  1,206 
Storage  1,013 

Building  3195  21,400 


gilding  3195 

-  Occupied  July  6,  1989 

-  Construction  Cost:  $1,400,000 

-  Equipment  Cost:  $  400,000 

.pedal  Features:  Custom  designed  training  laboratories 
Custom  designed  research  laboratories 

luilding  3165 

-  Renovated  in  FY  93 

-  Renovation  Cost:  $  500,000 

-  Equipment  Cost:  $  200,000 

>11  Facilities 

-  Total  Equipment  Inventory  Cost:  $2,998,640.00 


larch 
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A  PARTIAL  LISTING 
OF 

101  EDUCOM  SUCCESS  STORIES 


Integration  of  Several  Information 
Technologies  in  a  General  Education 
Course 

The  American  University 
Jack  Child 


This  project  applies  several  information  and  educational 
technologies  to  an  interdisciplinary  second-year  college 
General  Education  course,  ‘Latin  America:  History,  Art, 
Literature.”  The  project  began  with  a  selection  of  relevant 
literary  texts  and  some  1,000  slides  (35mm)  that  provided 
the  written  and  visual  “windows’  into  Latin  American 
history.  These  slides,  and  summaries  of  the  professor's 
lectures,  were  transferred  onto  videotape  as  supplements 
and  review  lessons,  as  well  as  resources  for  students  with 
special  learning  problems.  Later,  the  project  expanded  to 
include  several  HyperCard  stacks  that  provided  review 
exercises  and  sample  exam  questions.  Finally,  a  Consensor 
Classroom  (computer-based  interactive  system)  session  was 
held  to  present  a  lecture  and  review  for  the  final  exam. 

Video  Information  System  (VIS) 

Ball  State  University 
Ray  L  Steele 


The  Ball  State  University  Video  Information  System  (MS) 
is  a  university-based  fiber  optic  multimedia  distribution 
network  that  allows  faculty  to  access  film,  videotape, 
slides/tape,  videodisc  and  other  media  in  a  central  location 
for  display/control  in  200  classrooms  throughout  the 
campus.  VIS  includes  a  production  facility  that  allows 
faculty  to  quickly  and  professionally  produce  visuals  and 
audio  in  various  formats  for  use  in  classrooms  equipped 
with  VIS  monitors  and  control  panels.  VIS  improves 
student  learning  by  helping  faculty  develop  and  use 
visually  oriented  lessons  quickly  and  conveniently.  This 
enriches  the  curriculum  across  campus  by  helping  to 
develop  and  send  timely  materials  into  diverse  classes.  VIS, 
which  can  be  used  in  any  discipline,  is  increasing  in  use 
each  semester. 

Use  of  Interactive  Video  Technology 

Boise  State  University 
Nancy  Otterness/Carol  Fountain 


alternate  learning  experience  for  students;  more  efficient 
use  of  faculty  teaching  time;  and  cost  savings  with  skill- 
practice  equipment.  As  a  result  of  one  program  on  injec¬ 
tions  developed  by  the  nursing  faculty,  students  demon¬ 
strated  better  preparation  for  clinical  practice  of  giving 
injections  to  real  patients. 

CALLP  Computerized  Assistance  in 

Layers  for  Laboratory  Physics 
Bradley  University 
Conley  Stutz/John  Sathoff 


Bradley  University’s  Department  of  Physics  has  estab¬ 
lished  an  interdisciplinary  project  to  develop  a  networked 
laboratory  measurements  and  computing  environment 
throughout  the  respective  laboratory  programs.  Students 
begin  using  computer-assisted  laboratory  facilities  in  the 
earliest  freshman  level  courses  and  continue  throughout 
their  undergraduate  curriculum.  The  computer-assisted 
laboratory  instruction  model  consists  of  four  major  ele¬ 
ments:  data  collection,  data  reduction  with  numerical  and 
graphical  analysis,  experiment  simulation,  and  report 
preparation.  The  implementation  of  computerized  mea¬ 
surements  for  all  courses  in  the  first  two  years  of  basic 
physics  has  resulted  in  a  doubling  of  laboratory  perfor¬ 
mance  by  students. 

MIDI-Studio 

Brookdale  Community  College 

Joseph  Accurso 


The  increasing  use  of  computers  in  the  arts  led  to  the 
founding  of  the  computer  music  facility  and  accompanying 
curriculum  at  Brookdale  Community  College.  The 
Brookdale  program  offers  three  sections  of  commercial 
composition  concurrently  with  three  sections  of  electronic 
music  As  students  gain  proficiency  in  their  compositional 
skills,  they  realize  their  original  compositions  in  the 
electronic  music  lab,  and  experience  many  of  the  benefits 
that  a  "live"  performance  gives  to  a  student  composer  of  a 
completed  work  or  a  work  in  progress.  The  Brookdale 
facility  includes  15  workstations  at  various  levels  of  com¬ 
plexity.  Equipment  choices  were  made  on  the  basis  of 
which  would  best  simulate  and  replicate  a  professional 
environment 


Boise  State  University’s  Department  of  Nursing  is 
developing  interactive  computer  programs  to  provide:  an 


Using  Software  in  tbe  Teaching  of 
Mathematics 
Brookdale  Community  College 
Teresa  Healy/Elaine  Klett/VirginJa  Lee 


Computer  Bulletin  Board  System  for 
Psychology  Courses 
The  College  of  Wooster 
William  Scott 


A  mathematics  computer  classroom  has  been  established 
in  which  each  student  has  a  computer  to  use  during  class. 
The  first  phase  of  computer  integration  targeted  Calculus 
and  Statistics,  and  in  these  classes  students  now  use  the 
computer  routinely  in  class  to  examine  graphs,  explore 
different  examples,  perform  calculations,  and  manipulate 
data.  They  can  focus  on  the  underlying  concepts  they  are 
learning  instead  of  the  manipulations.  In  addition,  more 
realistic  examples  can  be  studied  and  student-generated 
data  can  be  used. 


The  Carnegie  Mellon  Proof  Tutor 
Carnegie  Mellon  University 
Richard  Scheines 


The  Carnegie  Mellon  Proof  Tutor  exploits  the  large- 
screen,  multi-tasking  abilities  of  die  Unix  workstation  to 
create  a  proof  construction  environment  that  has  an 
informative  and  manipulable  graphic  display  as  well  as  an 
“expert  system*  that  provides  strategic  advice  to  students  at 
any  point  in  any  problem.  When  compared  to  standard 
proof  checkers  in  a  controlled  experiment,  the  tutor 
demonstrably  improved  student  performance.  The  project 
is  ongoing  and  now  involves  Carnegie  Mellon’s  Software 
Engineering  Institute,  its  Laboratory  for  Computational 
Linguistics,  and  the  Istituto  di  Cibemetica  del  CNR  in 
Naples,  Italy. 

The  Independent  Study  Lab 
Catonsville  Community  College 
Stephanie  Caravello-Hibbert 


This  unique  laboratory  uses  technology  to  provide  self- 
paced  and  competence-based  multi-media  instruction  in 
Earth  Science  and  Astronomy.  Although  the  lab  is  open  to 
all  students  who  choose  to  enroll  in  it,  its  major  successes 
and  accomplishments  are  with  students  who  have  special 
needs.  The  courses  offered  in  the  lab  are  competence- 
based,  therefore  students  are  required  to  achieve  90 
percent  or  better  on  the  final  test  of  each  module  before 
proceeding  to  the  next  one.  One  of  the  major  factors  that 
contribute  to  the  success  of  this  lab  is  that  the  videodiscs 
are  repurposed,  so  the  modules  are  always  tailored  to  the 
needs  of  the  students. 


A  course-based  Computer  Bulletin  Board  System  for 
Psychology  Courses  was  developed  on  The  College  of 
Wooster's  campus-wide  information  network  (WoosterNet) 
to  allow  expanded  access  to  and  development  of  class 
discussions,  class  study  materials,  and  expert  responses  to 
questions  generated  by  class  discussions.  The  system  was 
developed  as  specific  course-based  discussion  areas  in  a 
VAX  bulletin  board  environment  and  is  open  to  all  mem¬ 
bers  of  die  campus  community.  Course  directors  can 
engage  outside  experts  such  as  the  authors  of  the  course 
textbooks  via  BITNET  links. 

The  Center  of  Emphasis 
Columbia  State  Community  College 
Stephen  L  Stropes 


The  center's  fbois  is  on  developing  interactive  video 
and  computer-assisted  instruction  (CAI)  programs  that  are 
interdisciplinary  and  are  tailored  to  the  specific  educational 
requirements  of  Columbia  State  faculty.  These  programs 
are  available  to  students  in  open  labs  located  on-  and  off- 
campus  as  a  supplement  to  traditional  instruction.  Center 
staff  help  faculty  develop  the  programs,  and  faculty  need 
not  have  technical  knowledge  or  previous  experience  to 
do  so.  The  center’s  three  “high-tech*  instructional  laborato¬ 
ries  and  two  off-campus  locations  house  41  computer  CAI 
workstations  and  33  interactive  video  workstations.  All  labs 
have  been  fully  networked  to  allow  easy  student  access  to 
all  available  instructional  programs  as  well  as  the  capability 
to  track  and  test  users  electronically. 

Cornell  University  Beef  Cow  Herd 
Simulation  Program  (CUBEEF) 

Cornell  University 
Michael  L  Thonney 


Cornell  University’s  Beef  Cow  Herd  Simulation  Program 
(CUBEEF)  allows  students  to  practice  managing  beef  cow 
breeding  herds.  With  the  CUBEEF  program  a  student 
manages  a  herd  of  50  cows  and  5  bulls  through  three 
seasons  of  weaning,  calving,  and  breeding.  The  students 
use  the  COWHERD  spreadsheet  (run  under  ASEASYAS,  a 
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TRIP  REPORT 
TO  THE 

NATIONAL  TECHNICAL  UNIVERSITY 

27  JULY  1994 


REPLY  TO 
ATTENTION  OF 


DEPARTMENT  OF  THE  ARMY 

US.  ARMY  COMMAND  AND  GENERAL  STAFF  COLLEGE 
FORT  LEAVENWORTH,  KANSAS  66027-6900 


ATZL-SWO-FD  (351) 
MEMORANDUM  FOR  DR.  A.  GRUM 


22  September  1994 


SUBJECT :  After  Action  Report  for  Army  Science  Board  (ASB)  "Technology  in  Training  and 
Education"  ad  hoc  (technology)  Committee  Visit  to  the  National  Technological  University  on  27 
July  1994 


1 .  The  ASB  ad  hoc  Committee  on  "Technology  in  Training  and  Education"  conducted  a  site 
visit  to  the  National  Technological  University  (NTU),  Fort  Collins,  Colorado. 

2.  Participants: 

Dr.  LaBerge,  Chair,  ASB 

Dr.  Grum,  Ad  Hoc  Committee  Chair 

Dr.  Crystal  Campbell,  Ad  Hoc  Committee  Member 

LTG  (RET)  Collier  Ross,  Consultant,  ASB 

3.  Information  gained  during  the  meeting. 

a.  The  schedule  followed  by  the  ASB  technology  ad  hoc  committee  is  at  enclosure  1 . 
Materials  describing  NTU  and  discussing  the  courses  offered  through  NTU  are  at  enclosure  2. 
NTU  offers  two  basic  programs:  Academic  Program  and  Short  Courses/Research  Symposia. 

(1)  Academic  Program.  NTU  is  a  graduate  level,  fully  accredited  university  which  does 
not  maintain  its  own  faculty.  NTU  offers  a  wide  range  of  instructional  television  courses  taught 
by  the  top  faculty  of  45  leading  universities.  The  courses,  at  present,  are  primarily  from 
engineering  schools.  A  business  program  is  now  being  offered.  NTU  will  develop  academic 
programs  to  meet  the  needs  of  the  organization.  Real-time  and  delayed  interaction  modes  are 
available  depending  on  the  course  requirements.  Courses  focus  on  current  information  to  meet 
today's  needs.  They  are  not  "canned"  and  are  changed  to  reflect  the  latest  information  in  the  field. 

(2)  Short  Courses/Research  Symposia  (ATMPY  ATMP  topics  are  developed  to  respond 
to  the  needs  of  the  recipients  and  range  from  courses/workshops  dealing  with  organization  skills 
to  state-of-the-art  breakthroughs  in  technology. 
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b.  Courses  are  nominated  by  the  faculty,  reviewed  and  evaluated  by  the  NTU  faculty 
committee,  and  selected  for  presentation  by  the  faculty  committee. 

c.  NTU  students  receive  the  same  credit  as  the  student  taking  the  course  on  campus.  NTU 
students  receive  significantly  higher  grades  than  those  taking  the  course  on  the  campus. 

d.  Small  groups  are  involved  though  a  cohort  arrangement.  Students  in  local  areas  get 
together  for  discussions  and  interaction.  Additionally,  videoconferencing  interaction  and  "e-mail" 
are  available  for  communication  with  group  members  and  the  professor. 

e.  Department  of  Defense/NTU  sites  are  listed  at  enclosure  3.  Currently  there  is  much 
interface  between  the  military  (Air  Force  particularly)  and  NTU.  For  example,  high  achieving 
seniors  at  the  Air  Force  Academy  take  NTU  courses. 

f.  Cost  information  is  at  enclosure  4.  The  Air  Force  is  committed  to  distance  learning.  They 
found  that  60%  of  their  training  dollar  was  going  to  cover  travel/rent/meals.  Using  distance 
learning  reduces  costs  and  allows  more  personnel  to  receive  needed  up-to-date  training/education 
without  loss  of  program  quality.  Costs  for  participating  in  the  NTU  program  include: 

(1)  A  one-time  site  decoder  costs  between  $2.5K  and  $5K. 

(2)  A  one-time  association  fee.  Several  Army  installations  participate  with  NTU.  The 
NTU  President,  Mr.  Baldwin,  agreed  to  count  the  fees  paid  by  the  separate  Army  installations 
towards  an  overall  Army  fee.  The  balance  would  be  somewhere  between  $100K  to  $150K.  (This 
is  a  small  cost  for  a  program  which  offers  quality  educational  opportunities  through  distance 
learning.) 

(3)  Course  tuition  and  fees.  Most  course  tuition  and  fees  are  set  by  NTU.  Some 
universities  have  higher  tuition  and  fees  for  the  courses  they  teach.  The  NTU  costs  are  $260  per 
credit. 

4.  The  NTU  program  is  not  the  total  solution  to  the  Army  leader  development  issue,  but  could 
function  as  an  important  component  of  the  total  program.  Contributions  of  a  program  such  as 
NTU  to  a  total  Army  leader  development  program  could  include: . 
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a.  Education  made  available  at  any  point  in  the  country  without  the  travel,  per  diem,  etc. 
expenses  allowing  greater  participation  in  education/training  opportunities  at  a  lower  cost  per 
student. 

b.  Continued  workplace  involvement  of  the  student-leader  as  he/she  would  not  have  to  be 
removed  from  the  workplace  on  a  full-time  basis  in  order  to  participate. 

c.  Opportunities  for  educational  experiences  based  on  a  "learning  need"  instead  of  an 
institutional  calendar. 

d.  Work  related  educational  experiences  having  immediate  applicability. 

e.  Greater  course  variety  enabling  the  student-leader  to  meet  his/her  educational  needs  more 
adequately. 

f.  Quality  instruction  using  well-known  experts. 

g.  A  well  educated/trained  workforce. 


REBECCA  M.  CAMPBELE 
Staff  Assistant 
Army  Science  Board 
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PROPOSED  AGENDA 
WEDNESDAY,  JULY  27,  1994 

NTU  HEADQUARTERS,  700  CENTRE  AVENUE,  PORT  COLLINS,  COLORADO 


8:00  Introductions 

8:15  NTU  Overview 
8:45  Academic  Programs 

9 1 30  Advanced  Technology  4  Management  Programs 

10 i IS  Break 

10:30  The  NTU  Satellite  Network 

11 i IS  Discussion 

12 t 00  Lunch 

1:00  Tour  o t  Studios  and  Uplink  Facility  at 
Colorado  State  University 

2:30  Discussion  and  Q&A  Session 

4:00  Adjourn 


Douglas  M.  Yeager 
vice  President 

Lionel  V,  Baldwin 
President 

Eileen  Morse 
Director 

Admissions  fc  Records 

Douglas  M.  Yeager 
vice  President 

Diane  Kunkel 

atmp  Program  Director 


An<ty  Caslello 
Director 

NTU  Satellite  Network 
All 


All 


National  Technological  University 
TOO  Centre  Avenue 
Fort  Collins,  CO  80526-1842 
305*434-0668  (FAX)  . 
303*495-6400 


EXECUTIVE  SUMMARY 


All 

Orcferof 

Education- 


The  National  Technological  University  (NTU)  is  a  private,  non-profit,  accredited  institution  founded 
in  1984  to  serve  the  advanced  educational  needs  of  today’s  busy,  highly  mobile  engineers,  f*ientist» 
and  technical  managers.  NTU  is  governed  by  a  Board  of  Trustees  consisting  primarily  of  industrial 
executives.  NTU  offers  a  wide  range  of  instructional  television  courses  via  satellite  taught  by  the  top 
faculty  of  46  leading  engineering  universities.  Each  participating  university  that  delivers  courses  has 
or  will  have  an  earth  station  or  uplink.  NTU*s  functions  are  to: 

e  award  master’s  degrees  in  selected  disciplines) 
e  provide  research  seminars  in  each  discipline; 

e  operate  an  instructional  television  network  (ITV)  via  satellite  for  convenient, 
on-site  service  in  North  America; 

e  operate  a  videotape  instructional  service  internationally; 

o  offer  Advanced  Technology  A  Management  Programs  in  the  form  of  non-credit  short 
courses  and  workshops  to  introduce  new  advanced  technology  concepts  to  a  broad 
range  of  technical  professionals;  and 

a  establish  a  sophisticated  satellite  network  infrastructure  between  industry  and  the 
university  community. 

NTU  began  regular  satellite  delivery  of  advanced  technical  education  in  August,  1986.  During  the 
1992-93  year  of  satellite  networking,  NTU  offered  22,702  hours  of  academic  credit  instruction  and  2,980 
hours  of  state-of-the-art  Advanced  Technology  A  Management  Programs. 

The  network  operates  on  TELSTAR  401  with  one  modern  Ku-band  transponder  to  provide  up  to  14 
compressed  digital  video  channels  throughout  the  day  and  evening.  Hie  signal  is  received  by 
subscribers  through  generally  2.4  meters  or  larger  downlinks  located  near  the  professionals  viewing 
the  broadcasts. 

NTU*s  vision  is  to  enable  technical  professionals  and  managers  to  share  premier  educational 
resources  globally  via  telecommunications. 


NTU*s  academic  programs  (Master  of  Science)  are  available  in  the  United  States,  CmaMda  and  M*rii~v 


CHEMICAL  ENGINEERING 
COMPUTER  ENGINEERING 
COMPUTER  SCIENCE 
ELECTRICAL  ENGINEERING 
ENGINEERING  MANAGEMENT 
HAZARDOUS  WASTE  MANAGEMENT 


HEALTH  PHYSICS 
MANAGEMENT  OF  TECHNOLOGY 
MANUFACTURING  SYSTEMS  ENGINEERING 
MATERIALS  SCIENCE  AND  ENGINEERING 
SOFTWARE  ENGINEERING 
SPECIAL  MAJORS  PROGRAM 


Over  1,100  courses  from  the  participating  universities  are  listed  in  the  above  curriculum*. 
Undergraduate  bridging  courses  for  non-majors  wishing  to  enter  the  MA  Programs  in  Computer 
Engineering,  Computer  Science  and  Electrical  Engineering  are  available, 

•  Continued  • 


Anions  State  University 

Boston  University 

Colorado  State  University 

Columbia  University 

Cornell  University 

The  George  Washington  University 

Georgia  Institute  of  Technology 

GMI  Engineering  &  Management  Inst. 

Illinois  Institute  of  Technology 

Iowa  State  University 

Kansas  State  University 

Lehigh  University 


Michigan  Slate  University 
Michigan  Technological  University 
New  Jersey  Institute  of  Technology 
Sew  Meiico  State  University 
North  Carolina  State  University 
Northeastern  University 
Oklahoma  State  University 
Old  Dominion  University 
Purdue  University 
Rensselaer  Polytechnic  Institute 
Southern  Methodist  University 
The  University  of  Alabama 


University  of  Alaska  at  Fairbanks 
The  University  of  Aniona 
University  of  California  at  Berkeley 
University  of  California.  Dasts 
University  of  Colorado  at  Boulder 
University  of  Delaware 
University  of  Florida 
University  of  Idaho 

University  of  Illinois  at  Urbana-Champaign 

University  of  Kentucky 

The  University  of  Maryland  College  Park 


University  of  Massachusetts  at  Amherst 
The  University  of  Michigan 
University  of  Minnesota 
University  of  Mtssoun-Rolla 
The  University  of  New  Mexico 
University  of  Notre  Dame 
University  of  South  Carolina 
University  of  Southern  California 
The  University  of  Tennessee.  Knoxville 
University  of  Washington 
University  of  Wisconsin- Madison 
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APPENDIX  10 


THE 

INFORMATION  TECHNOLOGY 
LABORATORY’S 
VIEW  OF  THE  FUTURE 


Distance  Learning: 

The  Continuing  Evolution 
of  the  Digital  Army  Classroom 


Prepared  by: 

Information  Technology  Laboratory 
USAE  Waterways  Experiment  Station 


Prepared  for: 

Army  Science  Board  Study 
BG  (Ret.)  Allen  F.  Grum,  Chairman 


October  5, 1994 


Preface 


This  white  paper  was  prepared  by  the  Information  Technology  Laboratory  (ITL), 
USAE  Waterways  Experiment  Station  (WES),  for  an  Army  Science  Board  Study 
chaired  by  BG  (Bet.)  Alien  F.  Gram. 

Dr.  Louis  H.  Turcottc,  IPA-ITL/WES,  was  responsible  for  coordination  and  prepa¬ 
ration  of  this  paper.  Mr.  Michael  G.  Ellis,  ITL /WES,  served  as  co-author  with  Dr. 
Turcottc.  Mr.  Luciano  J.  Iorizzo,  Jr.  of  the  US  Army  Armor  School,  Ft.  Knox,  pro¬ 
vided  significant  comments  and  provided  several  of  the  case  studies  contained  in  this 
paper.  Mr.  Prank  Flavell,  US  Army  Armor  School,  also  provided  review  and  com¬ 
ment.  Dr.  Donald  Trotter,  Professor/Mississippi  State  University,  provided  material 
on  distance  learning  activities  in  academia. 

The  work  was  monitored  at  WES  by  Dr.  N.  Badhakrishnan,  Director,  ITL. 

During  preparation  of  this  paper,  Dr.  Robert  W.  Whalin  was  Director  of  WES.  COL 
Bruce  K.  Howard,  was  Commander  and  Deputy  Director. 
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1  Introduction 

The  Army,  and  DoD,  continue  to  be  under  tremendous  economic  pressures.  This 
trend  is  expected  to  continue  for  the  foreseeable  future.  Reduced  federal  budgets  are 
necessitating  that  the  Army  maintain  their  capabilities  of  training  the  most  highly 
skilled  personnel  with  less  funds.  The  reduction  in  force  structure  also  requires  that 
each  individual  be  better  trained  and  educated  to  ensure  that  the  Army  can  fulfill 
missions  and  maintain  readiness.  Additionally,  standardized  training  is  essential  to 
support  both  the  active  and  reserve  components  using  the  same  tasks  and  standards 
and  necessitates  the  use  of  alternatives  to  conventional  training  methods.  The  Army 
needs  to  continue  to  evaluate  how  emerging  technologies  may  be  leveraged  to  accom¬ 
plish  these  requirements;  particularly  technologies  which  can  facilitate  better  trained 
and  educated  personnel  while  simultaneously  reducing  the  associated  costs. 

Existing  and  emerging  digital  technologies  are  rapidly  changing  the  way  the  Army 
maintains  its  battlefield  superiority.  The  deployment  of  high-speed  long  haul  networks 
(sometimes  referred  to  as  the  Information  Superhighway)  are  radically  affecting  the 
capacity  to  remove  the  “significance  of  place  [22]  .”  These  networks,  in  conjunction 
with  state-of-the-art  computers  and  video  systems,  axe  providing  the  necessary  in¬ 
frastructure  to  realize  effective  distance  learning  programs  today.  However,  the  rate 
of  advancement  in  digital  technologies  will  cause  the  distance  learning  methods  em¬ 
ployed  to  become  almost  totally  unhindered  by  geographic  location  of  teacher  and 
student.  Therefore,  distance  learning  is  one  solution  to  the  dilemma  of  how  to  opti¬ 
mize  the  use  of  shrinking  resources  to  meet  today’s  increased  training  demand.  This 
white  paper  reviews  the  current  status  of  distance  learning  in  the  Army.  Additionally, 
a  projection  of  anticipated  future  environments  is  presented  and  the  advances  which 
arc  necessary  to  remove  the  “significance  of  place”  from  distance  learning  programs 
are  discussed. 

2  Distance  Learning  for  the  Army 

Academicians  [11]  have  provided  the  following  definition  for  distance  learning: 

“The  objective  of  distance  learning  is  to  integrate  computer-based  tele¬ 
conferencing  with  fully  integrated  computer  applications  running  over 
computer  networks,  thus  achieving  at  reasonable  cost  the  benefits  of  bi¬ 
directional  teleconferencing,  on-line  multimedia  instruction  material,  and 
ready  access  to  local  or  the  World-Wide  Web  information  for  variable  time 
access  by  the  students.” 

This  definition  can  be  extended  to  address  the  goals  of  the  Army.  Fbr  the  Army, 
distance  learning  implies  the  capability  to  deliver  training  to  all  soldiers  (soldiers 
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in  residence  schools,  soldiers  at  home,  soldiers  located  at  armories,  soldiers  who  are 
mobile  in  units  using  wireless  communications  —  active  and  reserve  components), 
whether  it  be  at  or  near  home  or  duty  station,  instead  of  bringing  the  soldier  to  the 
institution  for  100%  resident  instruction. 

One  of  the  primary  motivations  for  distance  learning  results  from  the  proliferation 
of  information  within  our  working  environment.  The  Gartner  Group  [14]  estimates 
that  15%  of  all  documents  were  available  digitally  in  1993  and  that  54.6%  will  be  avail* 
able  by  1996.  One  example  of  the  effect  of  this  explosion  in  information  has  recently 
been  reported  [42].  Twenty  years  ago  (1974)  an  automobile  technician  needed  to  un¬ 
derstand  approximately  5,000  pages  of  service  manuals  to  maintain  any  automobile 
on  the  highway.  In  1994  that  same  technician  needed  to  understand  approximately 
500,000  pages  of  service  manuals  to  accomplish  the  same  job.  By  the  year  2000  the 
technician  will  need  to  understand  1,000,000  pages  of  documentation.  This  same 
phenomenon  is  pervasive  within  the  Army  and  DoD. 

The  Army  has  used  distance  learning  for  a  number  of  years  in  the  form  of  the  Army 
Correspondence  Course  Program  (ACCP)  and  the  Defense  Activity  Non-Tr&dilional 
Educational  Services  (DANTES).  Each  of  these  programs  is  primarily  print  based. 
However,  some  course  development  may  be  moving  towards  CD-ROM.  While  these 
programs  are  beneficial,  neither  ACCP  nor  DANTES  has  been  able  to  take  advantage 
of  emerging  technologies. 

One  Army  answer  is  to  leverage  current  needs  against  emerging  technologies.  As 
a  result,  today's  distance  learning  is  a  logical  mix  of  hands  on  training  with  printed 
material,  video  tape,  computer  assisted  instruction,  interative  video  disc,  and  two- 
way  video  and  data  networks.  Additionally,  numerous  peripheral  benefits  of  distance 
learning  have  been  reported  [27],  including 

•  access  to  more  current  information, 

•  access  to  more  factual  information, 

•  familiarization  of  teachers  and  students  with  computing  and  communication 
technologies,  for  both  education  and  job-preparation, 

•  development  of  collaboration  among  students  and  strengthening  the  sense  of 
belonging  to  one  or  more  communities, 

•  ability  to  enable  more  active  (as  opposed  to  passive)  acquisition  of  information 
and  learning,  and 

•  reinforcement  of  basic  skills  of  reading,  writing,  locating  information,  and  struc¬ 
turing  and  solving  problems, 
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Distance  learning  represents  a  major  paradigm  shift  in  the  way  that  soldiers  will 
be  trained  in  the  future.  The  Classroom  XXI  project  [40]  incorporated  a  powerful 
concept: 

“TVain  leaders  How  to  think  -  not  What  to  think  ..." 

William  H.  Graves  of  the  Institute  for  Academic  Technology,  University  of  North 
Carolina,  has  also  provided  a  succinct  vision  of  the  radical  change  which  distance 
learning  technologies  will  present: 

“The  old  yardstick,  ownership  (of  reference  materials,  etc.)  will  give 
way  to  a  new  measure,  access  (to  shared  regional  and  national  electronic 
information  sources).  The  focus  will  be  on  the  tools  to  access,  interpret, 
and  share  it,  whether  it  is  in  traditional  forms  or  in  new  multimedia 
formats." 

The  potential  benefits  of  distance  learning  strategies  are  pervasive.  Higher  edu¬ 
cation  degree  programs  for  civilians  and  soldiers,  dual  use  with  research  laboratories, 
small  businesses  and  industry,  academia,  disaster  preparedness,  and  telemedicine  are 
some  examples.  Another  benefit  of  distance  learning  is  that  it  facilitates  education 
equalization,  meaning  that  location  is  eliminated  as  a  disadvantage  towards  profes¬ 
sional  achievement.  Additionally,  advances  in  distance  learning  which  integrate  vir¬ 
tual  reality  technologies  could  provide  improved  methods  for  rehabilitation  of  injured 
soldiers. 

3  Expectations  for  the  Future 

Tbc  Army  envisions  the  widespread  use  of  distance  learning  environments  which  are 
characterized  by  the  following  technologies: 

•  2-way  video, 

•  full  duplex  audio, 

a  interactive  multipoint,  concurrent  whiteboarding, 

•  digital  video-on-demand  servers, 

•  wireless,  cellular  connectivity,  and 

•  long  haul  networked  personal  computers  and  workstations  with  network  con¬ 
nections  costing  the  equivalent  of  a  local  phone  call. 

These  technologies  will  be  used  to  deliver  the  following  forms  of  distance  learning: 
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•  two-way  interactive  television, 

•  traditional  one-way  television  (e.g.  cable,  satellite,  wireless), 

•  live  interactive  multimedia  lectures  from  distant  locations,  utilizing  the  high 
resolution  display  of  the  computer, 

•  interactive  lectures  in  real  time  with  the  presence  of  the  distance  instructor 
through  a  video  window  combined  with  the  shared  display  from  a  functioning 
computer  application, 

•  live  distributed  group  sessions  (e.g.  collaborative  learning,  team  building,  prob¬ 
lem  solving),  and 

•  desktop  simulations  using  virtual  environments  technology. 

Distance  learning  environments  will  be  supported  by  information  infrastructure  ser¬ 
vices  [28].  These  services  and  interfaces,  along  with  the  underlying  technical  con¬ 
ventions  and  standards,  will  provide  universal  access  from  geographically  distributed 
locations  to  on-line  information  servers  containing  different  types  of  multimedia  ma¬ 
terials.  The  basic  services  and  standards  include: 

•  data  formats  and  object  structures, 

•  methods  for  managing  distributed  databases, 

•  services  that  provide  access  to  electronic  libraries  and  databases, 

•  methods  of  exchanging  data  and  integrating  data, 

•  services  to  search  and  retrieve  data  and  objects, 

•  protocols  and  processes  such  as  “digital  signatures”  needed  to  obtain  appropri¬ 
ately  secure  and  legal  access  to  information, 

•  usage  metering  mechanisms,  and 

•  protocols  and  processes  needed  to  obtain  the  appropriate  communications  speed 
and  bandwidth. 

Utilizing  information  systems  built  on  this  set  of  services,  students  will  be  able  to 
access  a  variety  of  multimedia  materials,  including: 

•  multimedia  reference  material  (from  libraries), 

•  television  and  multimedia  lectures  by  master  teachers  or  experts,  which  arc 
stored  in  a  computing  system  (information  server)  and  are  available  on  demand 
at  anytime  from  anywhere, 


4 


Distance  Learning;  Tlie  Continuing  Evolution  of  the  Digital  Army  Classroom 


•  on-line  instructional  material  which  is  electronically  linked  (hyperlinked)  to 
other  reference  material,  perhaps  for  remedial  or  advanced  learning, 

•  interactive  instruction  which  is  individualized  to  the  particular  needs  of  the 
student,  i.e.  multimedia  computer-based  delivery  which  automatically  adapts 
to  the  learning  style  and  level  of  the  individual  (intelligent  tutoring), 

•  interactive  instruction  which  teaches  physical  phenomena  through  computer 
simulations  and  graphical  visualization  of  the  results  (e.g.  virtual  experiments), 

•  classroom  lectures  which  have  been  captured  for  on-demand  access, 

•  on-line  case  studies  (e.g.  design  projects,  etc.),  and 

•  interactive  workbook  or  "drill"  type  exercises  for  remedial  or  reinforcement 
instruction. 

It  is  important  to  recognize  that  distance  learning  environments  will  serve  two 
distinctly  different  class  of  users:  instructors  and  students.  From  the  instructor's 
perspective,  a  distance  learning  environment  will  provide  the  following: 

•  simple  and  efficient  means  of  capturing  instructional  material, 

•  tools  to  embody  the  experiences  of  the  best  teachers  in  systems  which  others 
can  use, 

•  flexibility  in  terms  of  delivery  media  options  and  modes  (e.g.  class,  distance,  or 
individual), 

•  means  to  effectively  monitor  the  quality  and  quantity  of  learning  by  the  stu¬ 
dents, 

•  the  capability  to  produce  instructional  material  that  is  presented  in  context  and 
in  ways  in  which  students  can  relate  and  be  motivated, 

•  more  effective  means  of  capturing  real  world  situations  and  problems,  and 

•  means  to  effectively  deliver  concurrently  a  large  number  of  different  tasks  and 
courses. 

Students  participating  in  distance  learning  programs  will  expect  the  following: 

•  variable  usage  time  at  any  time, 

•  interactive  access  without  location  restrictions, 

•  links  to  remedial  material  and  other  reference  material,  and 
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•  active  monitoring,  evaluation,  and  guidance  from  instructors  in  their  cognitive 
learning  processes,  and  adaptive  instructional  presentations  and  sequences  dy¬ 
namically  suited  to  each  student’s  needs. 

Distance  learning  environments  also  serve  training  designers  and  developers  (col¬ 
laborative  engineering  concept)  by  providing: 

•  subject  matter  expertise  shared  across  various  branches, 

•  database  of  tasks,  conditions,  and  standards  readily  available, 

•  easier  means  to  effect  doctrinal  updates,  and 

•  larger  cross  section  of  population  to  validate  training  effectiveness. 

3.1  Networks 

Distance  learning  environments  will  necessitate  the  deployment  of  advanced,  high- 
bandwidth  networks  if  they  are  to  be  successful.  Table  1  [29]  summarizes  the  band¬ 
width  requirements  for  various  qualities  of  audio.  It  can  be  easily  recognized  that 
audio  can  be  readily  accommodated  by  present  network  technologies.  However,  video 
(especially  two-way)  can  require  significant  bandwidth  requirements.  The  Office  of 
Technology  Assessment  [39]  has  summarized  the  future  demands  for  video  transmis¬ 
sion.  Consider  a  video  signal  with  a  2000  by  2000  pixel  resolution  with  24  bits  of 
information  required  to  designate  the  color  per  pixel.  A  single  video  frame  will  re¬ 
quire  96  million  bits  of  information,  It  would  take  25  minutes  to  transmit  this  image 
using  today’s  64  Kbps  voice  links.  However,  this  same  image  could  be  transmitted  in 
a  tenth  of  a  second  using  the  gigabit  networks  which  will  be  common  in  five  yearB. 
Additionally,  compression  algorithms  are  cabablc  of  reducing  the  bandwidth  require* 
ments  by  a  factor  of  twenty  or  more  (these  methods  compress  VCR  quality  video  to  a 
few  megabits  per  second).  Table  2  summarizes  the  performance  of  present  and  future 
networking  technologies  which  will  be  used  to  support  distance  learning.  It  should 
be  noted  that  IDREN  (Interim  Defense  Research  and  Education  Network)  is  already 
operating  at  T3  (45  Mbps)  speeds  and  anticipates  0012  (622  Mbps)  speeds  within 
three  years. 

The  networks  which  are  used  to  deliver  future  distance  learning  programs  will  most 
likely  use  ATM  (Asynchronous  Transfer  Mode).  ATM  is  a  suite  of  communications 
protocols  designed  to  support  integrated  voice  and  data  networks  [29]. 

While  classes  are  presently  delivered  using  only  384  Kbps  lines,  bandwidth  ca¬ 
pabilities  are  insufficient  for  delivering  concurrent  classes.  Both  synchronous  and 
asynchronous  computer  bused  networks  will  be  used  to  support  two-way  video  trans¬ 
mission.  These  networks  will  be  economically  practical  due  to  the  emphasis  resulting 
from  the  President’s  National  Information  Infrastructure  initiative  [28]. 
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Telephone  speech 

16 

Audioconferencing  speech 

32 

Near-CD  quality  audio 

64 

CD-quality  audio 

128 

Table  1:  Bandwidth#  for  Various  Types  of  Audio 


|  Industry  Designation 

Transmission  Rate  (Mbps) 

51.84 

E 

OC-24 

1244.16 

OC-48 

2488.32 

T1 

1.544 

T3 

45  (28  Tls) 

Table  2;  Bandwidth's  for  Present  and  Future  Networks 


3.2  Classroom  Infrastructure 

One  of  the  benefits  of  distance  learning  is  that  programs  can  be  delivered  to  the  indi¬ 
vidual.  However,  there  will  still  be  situations  for  which  having  students  in  a  common 
classroom  will  be  preferred.  These  classrooms  will  include  LAN-connected  computers 
which  support  individual  users  and  small  group  conference  presentation  requirements. 
These  groups  will  be  involved  in  collaborative  training  exercises  at  the  collective  task 
level.  A  classroom  will  support  16*60  students  and  have  instructor  /facilitator  systems 
to  help  minimize  operational  overhead. 

The  most  frequent  use  of  distance  learning  will  be  from  individuals  at  their  local 
duty  station  or  home.  These  individuals  will  be  able  to  participate  in  most  categories 
of  training  without  leaving  their  office  or  home.  Therefore,  students  will  be  able  to 
maximize  their  participation  in  these  classes  because  they  will  be  able  to  choose  the 
best  time  to  participate  and  should  have  more  time  since  the  logistics  of  attending 
are  eliminated. 
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4  Distance  Learning  Today 

Systems  which  would  support  distance  learning  began  to  appear  about  three  years 
ago.  These  systems  are  still  evolving  and  present  systems  still  lack  many  of  the 
features  which  are  anticipated  in  future  distance  learning  environments.  Distance 
learning  systems  presently  have  the  following  characterisistics: 

•  point-to-point  whiteboarding  only, 

•  one*  and  two-way  video  via  satellite  and/or  terrestrial  lines, 

•  utilize  PCs  and  workstations,  and 

•  video  tape  broadcast  services. 

Network  bandwidth  offered  by  today's  networks  are  inadequate  when  simulations 
are  included  in  a  distance  learning  strategy.  For  example,  during  the  DoDDS  (DoD 
Dependent  Schools)  project,  2-way  desktop  video  had  to  be  downgraded  from  color 
to  black  and  white  (in  some  cases  video  windows  had  to  be  eliminated  altogether)  in 
order  to  provide  enough  bandwidth  to  support  simulations  conducted  over  networked 
workstations. 

It  is  important  to  discern  the  fundamental  difference  between  the  predominantly 
passive  medium  of  video  tape  (most  commonly  used  method  today)  and  the  inter¬ 
active  environment  supported  by  two-way  teleconferencing.  During  two-way  video, 
students  participate  in  small  group  activities.  Students  across  remote  sites  are  actively 
engaged  through  a  collaborative  process.  Students  actually  generate  and  exchange 
ideas  in  real  lime.  Active  participation  helps  to  sustain  a  learning  environment  be¬ 
cause  students  receive  feedback  as  they  apply  skills  and  knowledge.  By  comparison, 
even  well  designed  "interactive  video  tape”  lacks  real  time  feedback  from  subject  mat¬ 
ter  experts.  Although  useful  for  generic  repetition,  video  tape  cannot  provide  specific 
responses  tailored  to  individual  questions. 

Another  distinction  is  made  between  Video  Tteletraining  (VTT)  and  Video  Tele¬ 
conferencing  (VTC).  VTT  is  characterized  by  pre-determined  outcomes.  As  indi¬ 
viduals  and  small  groups  go  through  a  particular  set  of  events  a a  established  by  an 
instructional  strategy,  each  acquires  skills  and  knowledge.  Well  designed  training  is 
based  on  a  progressive  and  sequential  set  of  events.  When  designed  properly,  out¬ 
comes  are  independent  of  the  number  of  students  who  receive  training.  All  students 
who  complete  the  same  training  based  on  the  same  tasks  demonstrated  to  the  same 
standard  should  achieve  the  same  pre-determined  outcomes.  VTC  is  based  on  a  pre¬ 
determined  agenda.  Although  one  can  anticipate  desired  outcomes,  outcomes  are 
not  normally  known  until  the  end  of  the  conference.  Also,  outcomes  of  VTC  are 
dependent  on  the  participants. 
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4*1  Hardware  Systems:  Three  Examples 

4.1.1  PictureTel 

The  PictureTel  distance  learning  product  (7]  is  a  videoconference  system  designed  for 
use  by  instructors,  presenters,  and  meeting  moderators,  and  aimed  primarily  at  the 
growing  distance  learning  market.  The  product,  named  Socrates,  lists  at  prices  as 
low  as  $19,500  and  has  been  available  since  July  1994. 

Socrates  is  based  on  the  company's  System  4000  and  includes  peripherals  con- 
trolled  by  a  touchscreen  interface.  The  screen  »  mounted  inside  an  expandable 
teaching  podium,  which  also  houses  optional  VCRs,  slide  projectors  and  other  video 
devices,  it  can  link  to  any  system  compliant  with  the  H.320  standard,  including  Pic¬ 
tureTel’s  own  System  1000  and  PictureTel  LIVE  products.  It  can  also  work  with 
H.320  compliant  equipment  from  such  competitors  as  Compression  Labs  and  VTEL. 

4.1.2  Homeworks 

Zenith  Electronics  Corp.  recently  announced  [35]  a  new  interface  for  personal  com¬ 
puter  and  cable  television  systems  that  uses  the  cable  pipeline,  fiber  optic,  or  coax¬ 
ial,  to  send  data  to  PCs.  The  system,  called  Homeworks,  is  being  tested  by  Tele¬ 
communications,  Inc.  and  Utah  Valley  Community  Network  in  cooperation  with 
Zenith. 

Homeworks  is  designed  for  home  office  computing,  electronic  resource  services  and 
distance  learning  applications  that  require  large  amounts  of  data  to  be  sent  over  a 
network.  Zenith  hopes  the  technology  will  be  adopted  for  use  by  business,  in  particular 
the  finance,  legal  and  medical  communities,  as  well  as  schools. 

Before  consumers  or  businesses  can  access  any  cable- PC  services,  Zenith  must 
convince  cable  companies  to  dedicate  a  portion  of  their  conduit  to  the  system.  The 
system  is  being  marketed  to  cable  companies  primarily  as  a  way  to  expand  their 
revenue  and  increase  their  service  offerings. 

With  Homeworks,  a  single  cable  TV  channel  can  be  split  to  carry  four  subchannels 
of  data  that  can  operate  at  500  kilobits  per  second.  Us  performance  is  faster  than  a 
9,600  baud  modem  or  even  ISDN1  at  56  Kbps.  In  addition,  data  can  exist  alongside 
regular  cable  TV  channels  without  interference  to  either  transmission. 

In  the  home,  Zenith’s  new  Homeworks  gateway  product  was  used  to  provide  access 
from  a  personal  computer  to  a  Novell-based  learning  server  located  in  the  business  of¬ 
fice.  The  learning  server  contained  files  and  data  provided  by  schools  and  institutions 
involved  in  the  test.  For  example,  BYU  used  the  system  to  allow  its  30,000  students 
to  access  the  school’s  file  server  outside  the  overcrowded  on-campus  computer  lab. 

integrated  Service#  Digital  Network:  The  services  commonly  provided  by  the  telephony  industry 
which  are  based  ou  fixed  bandwidth  circuits. 
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A  Homeworks  PC  gateway  card  and  RF  modem  are  expected  in  early  1995  for 
$495.00.  A  high-end  system  called  LAN  4000,  which  is  capable  of  operating  at  4 
Mbps,  will  also  be  available.  This  system  is  projected  at  $895.00  and  intended  for 
commercial  applications. 

4.1.3  In  Soft  Network  Television 

InSoft  Network  Television  (INTV)  markets  software  [33]  which  allows  live  or  recorded 
television  programming  to  be  accessed  on  demand  throughout  the  network.  INTV  is 
based  on  In  Soft’s  Digital  Video  Everywhere  (DVE)  architecture  for  enterprise-wide 
audio  and  video,  and  is  the  latest  in  a  line  of  DVE-bascd  products  that  includes 
Communique,  the  company’s  desktop  videoconferencing  solution. 

While  desktop  offerings  like  Communique  are  available  from  InSoft  competitors 
such  as  Invision  Systems  and  Compression  Labs,  InSoft ’s  real  advantage  may  be  that 
the  new  INTV  is  a  network-based  solution.  With  the  rise  of  ATM  networks  and 
desired  applications  such  as  telemedicine  and  video  learning,  INVT  seems  to  be  a 
product  designed  with  the  future  network  in  mind. 

INTV  runs  on  any  TCP/IP  based  network  and  supports  ATM,  frame  relay,  ISDN, 
SMDS,  and  switched  56  Kbps  for  WANS.  Presently  INTV  supports  the  graphical  user 
interface  for  Sun’s  Solaris  operating  system  with  version  1.x  or  above  required  on  the 
client  end,  and  2.x  or  above  for  the  TV  station  server.  The  use  of  a  16-bit  Sun  Video 
board  creates  the  high-resolution  TV  quality  picture,  and  users  access  video  without 
having  video  capture  boards  in  their  computers.  InSoft  plans  to  expand  its  support 
to  Hewlett-Packard  and  IBM  platforms. 

4.2  Select  Software  Systems 

4.2.1  Person  to  Person/2 

IBM’s  $280  P«*son  to  Person/2  network-based  workgroup  software  [13]  lets  users 
work  together  in  real  time,  but  it  doesn’t  have  audio  support:  you’re  expected  to  use 
another  telephone  line  for  audio.  The  software  includes  screen  sharing  and  file-transfer 
capabilities  but  works  only  with  ISDN  rather  than  ATM. 

4.2.2  ProShare  Personal  Conferencing 

The  $299-00  Premier  Edition  of  ProShare  Personal  Conferencing  [18]  allows  users 
to  annotate  images  of  documents,  spreadsheets,  and  other  static  information.  Users 
can  connect  via  modem  or  over  a  LAN  and  simultaneously  work  on  word  processors, 
spreadsheets,  and  other  Windows  applications.  ProShare  includes  application  sharing 
and  shared  whiteboard  features. 
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4.2.3  Vistium  Personal  Video  System 

The  Vistium  Personal  Video  System  1200  [38]  gives  users  real-time  desktop  videocon¬ 
ferencing  and  allows  users  to  work  collaborativcly  on  shared  windows  applications. 
Because  this  system  is  based  on  established  international  standards,  users  can  hold 
videoconferences  with  auyoue  using  standards-based  videoconferencing  room  or  desk* 
top  systems. 

4.3  Case  Studies 

4.3.1  Army  Teletraining  Network  (TNET) 

VTEL  corporation  has  been  selected  as  the  teletraining  standard  by  the  United  States 
Army  to  provide  long-distance  training  capabilities  to  Army  personnel  nationwide, 
including  Schofield  Barracks  in  Hawaii  [34].  The  VTEL  standard  is  already  proven 
by  VTEL’s  installations  of  over  30  percent  of  the  interactive  distance  learning  sys¬ 
tems  in  higher  education  and  the  cost  effective  use  in  the  United  States  Navy  and 
other  government  installations,  in  addition  to  the  selection  of  the  MediaConferendug 
equipment  by  the  Army. 

The  United  States  Army  Training  and  Doctrine  Command  (TRADOC)  faced  in¬ 
creasingly  expensive  training  and  travel  costs  nearly  three  years  ago.  At  that  time 
Oklahoma  State  University’s  Institute  for  Telecommunications  presented  a  low-cost 
digital,  interactive,  multi-site  videoconferencing  by  satellite  solution  to  their  commu¬ 
nications  needs.  The  program  was  implemented  and  TNET  was  formed. 

After  an  extensive  program  evaluation  with  National  Guard  armories  in  Kentucky, 
videoconferencing  was  determined  to  be  an  efficient  and  effective  method  for  training 
soldiers.  VTEL  was  chosen  over  other  videoconferendng  suppliers  to  fill  the  needed 
equipment  requirements.  VTEL’s  PC-based  open  architecture  platform  allows  quick, 
low-cost  upgrades  as  needs  and  requirements  change,  which  is  a  key  factor  in  today’s 
budget-conscious  environment. 

The  Army  has  optimized  the  maximum  student  load  per  instructor  with  video- 
conferendng  and  has  reduced  travel  and  per  diem  costs.  Furthermore,  with  the  tele- 
training  network,  soldiers  arc  provided  with  more  time  at  their  parent  facility  and  a 
wider  availability  of  programs.  TNET  was  also  applied  during  the  Persian  Gulf  crisis 
to  provide  Arabic  language  teaching  by  the  Unites  States  Defense  Language  Institute 
at  The  Presidio  in  Monterey,  California  and  for  tactical  training  of  troops  stationed 
in  Ft.  Hood,  Texas  and  Ft.  Hu&chuca,  Arizona,  among  other  combat-ready  unite,  as 
they  prepared  for  deployment  overseas. 
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4.3.2  Fort  Knox  Classroom  XXI  -  Classroom  Without  Walls 

An  example  of  How  distance  learning  enhances  resident  or  traditional  classroom  train¬ 
ing  is  the  Classroom  XXI  initiative  led  by  Fbrt  Knox.  Classroom  XXI  is  not  an  actual 
place,  Classroom  XXI  is  an  environment. 

One  purpose  of  Classroom  XXI  is  to  electronically  link  students,  small  group 
leaders,  small  group  instructors  and  subject  matter  experts.  The  concept  has  been 
demonstrated  with  the  Armor  Officer  Advanced  Course  (AOAC)  on  three  separate 
occasions. 

The  AOAC  prepares  Lieutenants  and  Captains  to  be  Company  Commanders  and 
battalion/brigade  staff  officers.  Part  of  the  training  involves  preparing  courses  of 
action  for  battalion  or  brigade  exercises  in  a  combined  arms  scenario. 

Company  commanders  and  staff  officers  need  to  consider  a  number  of  factors. 
What  information  and  support  is  available  from  the  Intelligence  Officer  (S2),  the 
Combat  Engineer  Officer,  and  the  Fire  Support  Officer  (FSO)  are  only  some  of  the 
company  commander’s  concerns. 

Currently,  some  officers  who  the  Company  Commander  might  interact  with  are 
located  at  service  schools  respectively:  Intelligence,  Ft  Huachuca,  AZ;  Combat  Engi¬ 
neer,  Ft  Leonard  Wood,  MO;  Field  Artillery,  Ft  Sill,  OK;  Air  Defense,  Ft  Bliss,  TX. 
Such  a  geographic  dispersion  makes  it  impossible  for  the  student  company  comman¬ 
der  to  include  the  actual  personnel  in  the  resident  classroom  setting  when  preparing 
courses  of  action.  Consequently,  students  enrolled  in  AOAC  role  play  Intelligence, 
Combat  Engineer,  and  Field  Artillery  Officers. 

All  major  U.S.  Army  branches  conduct  Officer  Advanced  Courses  (OAC)  which 
run  concurrently  with  other  service  schools.  It  is  possible  to  synchronize  courses 
and  plan  a  series  of  joint  classes  and  exercises  culminating  in  a  combined  maneuver 
OAC.  Using  two-way  video,  interactive  whiteboarding,  and  constructive  simulations, 
an  Armor  officer  at  Ft  Knox  can  plan,  interact  and  execute  with  actual  Intel,  Engineer 
and  FSOs,  instead  of  role  playing  within  a  classroom. 

The  benefit  of  this  electronic  environment  is  multifold.  Up-to-date  doctrine,  re¬ 
fined  communication  and  briefing  skills,  and  greater  awareness,  understanding  and 
appreciation  for  Combined  Arms  Forces  are  only  a  few  benefits.  Classrooms  without 
wails  axe  especially  significant  when  conducting  long-haul  virtual  simulations  exer¬ 
cises.  Two-way  video  between  Ft  Knox  and  Ft  Rucker  has  been  used  to  deliver 
Operations  Orders  in  preparation  for  these  exercises. 

Most  recently  an  Observer/Controller  from  the  desert  floor  of  the  National  Train¬ 
ing  Center  (NTC)  was  linked  with  OAC  students  at  Ft  Knox,  Ft  Huachuca,  Ft  Sill, 
and  Ft  Lee.  One  purpose  of  the  link  was  to  show  how  experience  and  expertise  can 
be  leveraged  to  benefit  leadership  training.  Training  developers  at  Ft  Benuing,  Ft 
Knox,  Joint  Readiness  Training  Center  (JRTC)  Ft  Polk,  and  the  NTC  used  the  same 
link  to  collaborate  on  Mission  Training  Plans.  These  enhancements  to  leadership  and 
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training  development  are  a  result  of  leveraging  existing  technology  by  fully  exploiting 
a  distance  learning  strategy. 

4.8.3  19K  Advanced  Non-Commissioned  Officer  Course  (ANCOC) 

The  19K  ANCOC  is  an  Armor  crewman  platoon  sergeant's  leader  development  pro¬ 
gram.  The  Noncommissioned  Officers  Academy,  U.S.  Army  Armor  School  conducts 
19K  ANCOC  in  residence  over  a  twelve  week,  two  day  period.  While  active  com¬ 
ponent  soldiers  attend  the  course,  few  reserve  component  soldiers  are  available  for  a 
contiguous  three  month  period.  As  a  result,  many  reserve  component  soldiers  attend 
United  States  Army  Reserve  (USAR)  Schools. 

Course  materials  for  USAR  schools  are  generated  by  proponent  institutions.  In 
some  cases  it  is  difficult  to  maintain  currency  of  USAR  materials.  As  a  result,  materi¬ 
als  are  sometimes  two,  three,  or  four  Iterations  old  when  compared  to  active,  resident 
instruction. 

Further,  USAR  courses  are  conducted  during  Inactive  Duty  Training  (IDT)  and 
Active  Duty  for  Training  (ADT)  periods.  An  IDT  is  one  weekend  a  month.  An  ADT 
is  usually  two  weeks.  The  USAR,  Schools  offer  three  19K  ANCOC  options  ranging 
from  six  IDT’s  and  a  twenty-one  day  ADT  to  nine  IDT’s  and  two,  twelve  day  ADT’s. 
Thus,  it  takes  between  one  to  two  years  to  complete  a  course  using  outdated  materials. 

Fort  Knox  began  the  distance  learning  19K  ANCOC  in  December  1992.  The 
course  takes  place  over  six  IDT’s  and  one  ADT.  The  course  is  taught  by  the  same 
instructor,  using  the  same  materials  for  the  same  tasks  and  standards  as  the  resident 
course.  Soldiers  graduate  with  the  same  diploma  as  if  attending  the  resident  course. 
The  difference  is  with  delivery  media. 

During  the  IDT  phase,  students  use  a  combination  of  self-paced  programmed 
text,  videotape,  and  computer  assisted  instruction  materials.  Once  students  complete 
the  self-paced  materials,  they  apply  acquired  skills  and  knowledge  during  live,  small 
group,  two-way  video  interactive  training  sessions  which  take  place  during  the  IDT 
weekend.  The  combination  of  self-study  and  live  interactive  training  during  inactive 
duty  training  prepares  students  for  collective  performance  training  and  evaluation  via 
simulations,  situational  (STX)  and  field  training  exercises  (FTX),  during  annual  duty 
training.  Finally,  students  demonstrate  their  skills  and  knowledge  during  the  ADT. 

Thus  far,  application  of  the  self-paced,  small  group,  collective  strategy,  using  the 
model  of  train,  apply,  demonstrate  has  resulted  in  student  evaluations  within  four 
points  of  full  resident  instruction. 

Each  class  enrolls  eighty  studentB  and  currently  reaches  soldiers  in  Vermont,  Mon¬ 
tana,  Idaho,  and  Pennsylvania  using  the  Army  Teletraining  Network  or  TNET. 

The  19K  ANCOC  demonstrates  a  number  of  benefits.  Soldiers  arc  trained  to  the 
same  tasks  and  standards  which  yields  standardized  training.  Actual  dollar  savings 
is  about  55%  when  compared  to  a  resident  course.  The  time  it  takes  to  train  reserve 
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component  soldiers  is  significantly  reduced.  Savings  in  time  is  especially  important 
because  there  is  an  approximate  backlog  of  1200-1400  soldiers  waiting  to  receive  19K 
ANCOC.  It  would  take  over  forty  years  to  meet  the  backlog  if  soldiers  had  to  go 
through  the  proponent  resident  course. 

Leveraged  technology  is  pivotal  to  the  success  of  19K  ANCOC.  For  example, 
Vermont  operates  a  two-way  video  network  known  as  Vermont  Interactive  Television 
(VIT).  The  Vermont  network  has  nine  sites.  By  placing  a  TNET  at  the  VIT  headend, 
the  Army  achieves  an  economy  of  scale  by  receiving  nine  remote  site  small  group 
classrooms  for  the  cost  of  one  TNET.  Without  the  benefit  of  leveraged  technology, 
distance  learning  between  Ft  Knox  and  the  Vermont  Army  National  Guard  would  be 
cost  prohibitive. 

Computerized  testing  also  proved  successful.  Instead  of  paper  based  tests,  some 
modules  use  PC's  to  generate  tests  and  record  student  responses.  Currently,  students 
save  responses  to  3.5  inch  disks.  Test  proctors  mail  the  disks  to  course  managers.  Use 
of  computers  could  be  exploited  by  establishing  a  file  server  at  the  Noncommissioned 
Officers  Academy  and  issuing  laptop  PC’s  to  students.  In  addition  to  facilitating 
student  access  to  a  file  server  for  testing,  laptops  would  eliminate  the  need  for  volu¬ 
minous,  difficult  to  update,  print  materials. 

The  logical  progression  is,  via  distance  learning,  to  use  a  combination  of  TNET 
and  ISDN  or  ATM  services  to  deliver  constructive  and  virtual  simulations  to  remote 
sites.  Fort  Knox  is  home  to  a  premier  virtual  Simulation  Network  (SIMNET).  Fort 
Knox  also  uses  constructive  simulations  such  as  JANUS.  Soldiers  from  remote  loca¬ 
tions  could  participate  in  preplanning  and  preparing  courses  of  action,' observe  the 
commander’s  or  stealth  view  of  the  simulation  taking  place  at  Fort  Knox,  and  interact 
during  the  After  Action  Review.  In  some  cases,  units  at  remote  sites  could  actually 
participate  as  Semi  Automated  Forces  (SAFOR)  from  networked  workstations.  Ul¬ 
timately,  distance  learning  technology  will  allow  remote  maneuver  units  to  train  via 
SIMNET  and  JANUS.  Distance  learning  will  help  enable  remote  units  to  get  the  feel 
of  maueuver  with  larger  units,  training  which  is  generally  unavailable. 

4.3.4  National  Technological  University  (NTU) 

The  National  Technological  University  (NTU)8  provides  a  wide  range  of  instructional 
television  courses  on  a  national  basis.  NTU  is  an  accredited  institution  supported  by 
many  universities  across  the  country.  Courses  are  taught  by  the  top  faculty  from  over 
45  of  the  nation’s  leading  universities/organizations.  NTU’s  functions  are  to: 

•  award  master’s  degrees  in  selected  disciplines, 

•  provide  research  seminars  in  each  discipline, 

National  Technical  University,  700  Centre  Avenue,  Fort  Collins,  CO  80520-1842. 
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•  operate  an  instructional  television  network  via  satellite  for  convenient,  flexible, 
on-site  service  in  North  America, 

•  operate  a  videotape  instructional  service  internationally, 

•  offer  advanced  technology  and  management  programs  in  the  form  of  non-credit 
courses  and  workshops,  and 

•  establish  a  sophisticated  satellite  network  infrastructure  between  industry  and 
the  academic  community. 

NTU  has  been  providing  satellite  delivery  of  education  since  1985.  In  the  most  recent 
academic  year  (1992-93)  NTU  offered  22,702  hours  of  academic  credit  instruction  and 
2,980  hours  of  advanced  technology  and  management  programs. 

4.3.5  MBone 

A  series  of  Internet  node  operators  have  collaborated  to  create  the  Internet  Multicast 
Backbone,  or  MBone  [23,  30,  37].  Eventually,  multicasting  will  be  built  into  routers 
(software  exists  that  turns  a  Proteon  router  into  a  multicast  node),  but  today  the 
MBone  consists  mostly  of  workstations  in  a  mixed  mesh  and  star  topology  running 
multicast  IP  routing  software  (about  900  subnets  participate  at  various  times).  Sites 
that  want  to  join  the  MBone  communicate  with  local  nodes  and  agree  on  how  to 
route  the  traffic.  The  multicast  is  more  like  radio  than  an  e-mail  broadcast  in  that 
it  has  no  complete  list  of  destinations.  Instead,  an  interested  site  can  tune  in  to  the 
data  stream  and  participants  can  listen  or  watch,  as  the  case  may  be,  without  being 
on  a  specific  destination  list. 

4.3.6  California  Public  Schools 

At  a  joint  press  conference  [36]  with  California  Governor  Pete  Wilson,  Phil  Quigley, 
the  president  of  Pacific  Bell,  announced  that  Pacific  Bell  will  offer  linkage  for  computer 
communications  and  videoconferencing  -  the  first  lane  of  the  superhighway  -  to  each 
of  the  nearly  7,400  public  K-12  schools,  public  libraries,  and  community  colleges 
in  Pacific  Bell  service  territory  by  the  end  of  1996.  Components  of  Pacific  Bell’s 
education  initiative  include:  switched  digital  service,  allowing  telecomputing  and 
interactive  tdeJeaming  capability,  will  be  made  available  to  all  public  schools.  Subject 
to  regulatory  approval,  each  institution  can  get  free  installation  of  four  ISDN  lines 
for  these  applications,  and  Pacific  Beil  will  waive  the  usage  charges  for  the  first  year 
after  installation. 

Pacific  Bell  president  Phil  Quigley  will  spearhead  a  publie/private  consortium 
to  ensure  that  every  California  classroom  and  library  is  wired  and  equipped  for  full 
access  to  the  communications  superhighway  by  the  year  2000. 
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4.S.7  NEEDS 

NEEDS  (National  Engineering  Education  Delivery  System)  is  an  instructional  data- 
base  system  being  developed  by  the  National  Science  Foundation  Engineering  Edu¬ 
cation  SYNTHESIS  Coalition.  A  prototype  system  is  now  in  operation,  providing 
on-line  database  service  (Gopher)  for  the  distribution  of  instructional  materials  to 
all  the  participants,  and  incorporating  a  catalog  system  modeled  and  administered 
by  professionally  trained  librarians.  The  present  prototype  system,  primarily  based 
on  standard  "card  catalog"  functionality  with  ftp  retrieval,  will  likely  evolve  into 
distributed  database  servers  with  a  control  catalog  system  for  hyperlinking  to  the 
distributed  material.  Instruction  modules  developed  at  different  universities  within 
the  various  coalitions,  as  well  as  those  developed  locally,  can  be  used  to  aid  teachers 
to  illuminate  complex  concepts. 


5  Open  Issues 

Distance  learning  represents  a  major  transition  in  the  way  educational  opportunities 
and  training  will  be  delivered  in  the  future.  It  requires  a  fundamental  shift  in  the  way 
we  conduct  business  -  a  change  in  attitude.  The  Army  should  not  approach  work 
force  training/rctraining  by  simply  maintaining  the  status  quo.  This  approach  will 
not  satisfy  the  challenge  of  supporting  the  Army’s  training  needs  witluii  the  present 
restricted  resource  environment.  The  Army  must  anticipate  that  these  new  meth¬ 
ods  are  dependent  on  many  factors,  of  which  workers  and  technology  are  two  of  the 
most  important.  Workers  will  be  required  not  only  to  adapt  to  continuous  changes 
in  the  workplace  (which  cause  anxiety  since  equilibrium  is  disrupted)  but  must  ac¬ 
cept  responsible  and  ownership  of  their  contributions  to  this  changing  environment. 
Technology  must  be  continually  leveraged  to  achieve  the  necessary  economies  of  scale 
which  arc  found  at  the  crossroads  of  information  technology.  It  is  fundamental  in 
any  aggressive  effort  to  merge  humans  and  technology  that  the  individuals  involved 
assume  ownership  of  this  process.  Several  factors  and  goals  must  be  considered  in 
the  process  of  this  merger,  including: 

•  the  development  of  the  human  factor, 

•  the  use  of  humanising  techniques, 

•  the  transition  of  instructors  to  facilitator/mentor  role, 

•  the  need  to  place  emphasis  on  learning  rather  than  teaching, 

•  the  need  to  generate  student  centered  instruction, 

•  the  benefits  of  allowing  the  student  to  assume  responsibility  for  learning, 
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•  the  benefits  of  empowering  the  workforce  by  integrating  training  with  actual 
products  employees  are  responsible  for  managing, 

•  the  need  to  reward  employees  who  accept  change,  and 

•  the  need  to  acknowledge  innovators  as  equally  beneficial  as  caretakers. 

There  axe  many  benefits  of  distance  learning.  However,  it  is  of  primary  impor* 
tance  that  suitable  metrics  be  defined  to  assess  benefits.  Distance  learning  will  allow 
the  Army  to  reach  the  same  number  of  students  for  less,  or  a  greater  number  of 
students  for  the  same  cost.  Quantitative  methods  need  to  be  established  to  mea¬ 
sure  distance  learning  environments  with  traditional  instruction  approaches.  There 
are  other  benefits  of  distance  learning  which  should  also  be  measured  and  evaluated, 
including  lower  costs,  reduced  time  for  individual  training  allowing  improved  overall 
job  productivity,  more  standardized  training,  improved  and  enhanced  training,  and 
a  more  pleasurable,  and  therefore  successful,  training  environment  for  the  student. 

High-speed  networks  are  of  paramount  importance  if  distance  learning  is  to  achieve 
its  promises.  The  availability  of  these  high-speed  connections  seems  evident.  However, 
access  to  these  networks  must  be  economically  practical  (i.e.  similiar  to  the  cost  of  a 
local  phone  line  connection).  Cost  evaluations  must  recognize  the  fact  that  network 
access  costs  should  be  amoritized  over  the  entire  catalog  of  course  offerings  rather 
than  against  a  single  course.  Additionally,  these  networks  will  most  likely  be  used  to 
carry  other  services  to  sites  (such  os  email).  This  means  there  ore  other  parameters 
of  consideration  which  should  be  included  in  cost  analysis. 

The  transition  to  technology-based  distance  learning  can  only  be  accomplished  by 
addressing  factors  which  presently  restrain  its  widespread  adaptation  and  acceptance. 
Some  of  the  issues  which  need  to  be  addressed  are: 

•  greater  availability  of  broadband  networks, 

•  more  robust  implementation  of  multicasting, 

•  greater  use  of  mobile  cellular  technologies, 

•  incorporation  of  multipoint,  concurrent  whiteboarding  capabilities, 

•  need  for  software  vendors  to  provide  APIs  (Application  Programming  Inter¬ 
faces)  so  customized  courseware  con  be  developed  using  these  software  environ¬ 
ments, 

•  vendor  independent  standards  for  distance  learning  infrastructure, 

•  improved,  standardized  tools  for  instructors  to  produce  material, 

•  deployment  of  information  servers  with  links  to  distributed  materials, 


17 


I*ara!afi  The  Continuing  Evolution  of  the  Digit*!  Array  CUanoom 


•  development  of  proper  policies  and  maintenance  administration  for  information 
servers, 

•  further  research  and  development,  particularly  in  software  to  support  distance 
learning  and  effective  courseware  implementation  methods, 

•  the  need  to  establish  an  “electronic  instruction  development  center”  to  support 
instructions  with  the  creation  of  instruction  material, 

•  the  definition  of  a  standard  electronic  classroom  for  originating  and  receiving 
distant  learning,  and 

•  the  need  to  provide  the  resources  to  support  and  coordinate  distance  learning 
initiatives. 

The  deployment  of  new  solutions  for  training  should  not  be  considered  successful 
based  simply  on  the  use  of  technology.  There  are  significant  issues  related  to  human 
factors  which  must  also  be  considered.  Electronic  based  training  necessitates  a  change 
in  attitude  and  approach  for  students.  In  particular,  more  discipline  and  independence 
is  imposed  on  the  student  which  requires  the  student  to  be  much  more  self  motivated. 
Instructors,  familiar  with  the  status  quo  instruction  methods,  must  also  transcend 
from  traditional  approaches  to  digitally-based  instruction  environments.  Finally,  the 
entire  concept  of  how  workforce  training/retraining  is  approached  must  be  changed 
in  order  to  utilise  these  new  distance  learning  methods. 


6  Conclusions  and  Recommendations 

Acceptance  and  implementation  of  distance  learning  technologies  will  radically  alter 
the  methods  used  to  educate,  train,  and  retrain  present  and  future  soldiers.  The 
inherent  benefits  of  cojnmvcrgence  [5]  (the  convergence  of  information  services  and 
information  delivery  systems  —  a  consolidation  of  communication,  computer,  and 
broadcasting  technologies)  will  mean  that  the  “significance  of  place"  will  ultimately  be 
eliminato&'lt  is  evident  [9]  that  educational  trends  point  towards  videoconferencing, 
interactive  services,  and  self-paced  instruction. 

Two-way,  interactive,  multi-participant  environments  supporting  a  robust  set  of 
tools  (whiteboarding,  shared  applications,  etc.)  will  be  commonly  available.  High¬ 
speed  networks  will  be  widespread  in  and  outside  DoD  —  evident  from  the  fact  (41) 
that  telephone  companies  expanded  their  fiber  optic  infrastructure  from  113,213  miles 
of  fiber  in  1989  to  212,128  miles  by  1992.  Information  servers  will  be  widely  available 
from  libraries,  federal  agencies,  universities,  and  industry.  These  servers  will  provide 
practically  boundless  access  to  materials  for  use  in  hyperlinked  education  materials. 
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It  is  important  that  the  Army  adequately  evaluate  technologies  for  distance  learn¬ 
ing  during  this  early  stage  of  technological  evolution.  This  will  insure  that  informed 
decisions  and  actions  are  taken  when  planning  for  future  distance  learning  programs. 
A  pilot  program  involving  the  Information  Technology  Laboratory  at  the  USAE  Wa¬ 
terways  Experiment  Station  and  the  US  Army  Armor  School  at  Ft.  Knox  could 
address  both  the  technological  capabilities  and  training  elements  necessary  to  more 
comprehensively  evaluate  both  the  pros  and  cons  of  distance  learning  technologies. 
Results  from  this  pilot  project  could  then  be  used  to  determine  the  long  range  re¬ 
quirements  and  expectations  for  Army’s  use  of  distance  learning. 

The  investments  which  the  Army  allocates  towards  implementing  distance  learning 
environments  will  not  only  affect  the  Army  but  will  become  models  with  dual-use  ben¬ 
efits.  Knowledge  and  experience  gained  from  effective  execution  of  a  distance  learning 
initiative  will  be  leveraged  by  other  federal  agencies,  industry,  and  academia.  Indus¬ 
try,  with  its  recent  commitment  to  “life-long"  educational  benefits  for  workers,  will  no 
doubt  utilize  the  successful  models  employed  by  the  Army.  In  the  end,  Army’s  invest¬ 
ment  in  distance  learning  is  paramount  to  achieving  a  more  capable  and  productive 
workforce  which  ensures  Army’s  continual  leadership. 
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Introduction 

The  application  of  information  technology  (IT)  in 
case  Classroom  21  will  h»»,  littl.  more  imp.ct  on  student 
learning  than  the  substitution  of  slide  rules  with  hand-held 
calculators  in  the  early  1970s.  unless  the  institution 
undertakes  a  three  part  strategy  to  change  the  student 
learning  process.  First,  the  integration  of  hardware  and 
software  is  nothing  more  than  a  retooling  effort.'  ft  wilt  * 
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have  minimal  impact  on  those  students  who  already  know  how 
to  take  advantage  of  office  automation.  Unfortunately, 
those  students,  faculty,  and  administrators  with  poor 


automation  skills  may  be  literally  unaffected  by  retooling 
alone*  Second,  the  organisational  position  of  information  ^ 
system  operations  and  support  within  the  organisation  must 
be  re*i.f.9ned-  This  realignment  will  ensure  a  robust 
operating  environment  with  adequate  user  support  to  build 
confidence  end  reliability  in  the  retooled  technology 
architecture.  Third^  and  moot  importantly,  the 
organisational  process  of  teaching  ftudents  at  CGSC  must  be  - 
reengineered  to  motivate  the  use  of  automation  applications. 

The  outgrowth  of  an  effective  reengineering  would  be 
increased  user  demand-pull  for  new  automation  technology. 

At  present  though,  CGSC  appears  to  be  primarily  reacting  to 
technology-push  phenomena. 

This  analysis  will  concentrate  on  reengineering  the 
organisational  process  for  CGSC  resident  course  students,! 

As  such  it  will  focus  on  process  change  in  the  interaction 
of  the  faculty,  students,  and  administration.  The  following 
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question  places  this  task  in  perspective:  How  can  we  change 
the  organization  so  that  the  students  and  faculty  gain  the 
same  utility  from  using  the  computer  network,  as  they 
currently  do  using  a  telephone?  This  is  the  culture  or 
paradigm  shift  that  is  being  sought  under  the  Classroom  21 
initiative.  This  study  will  also  briefly  address  the 
requirements  for  hardware,  software,  and  network  retooling; 
as  well  as  the  information  system  realignment  needed  to  make 
the  reengineered  student  process  a  success.  It  will  assume 
that  developing  automation  familiarity  and  application 
literacy  is  key  to  the  professional  development  of  future 
military  leaders.  After  reading  TRADOC  PAM  525-5  and 
General  Sullivan's  "America's  Army"  National  Security  Paper 
No.  14.,  it  is  clear  that  the  warfighting  requirements  for 
the  "little  'a'"  Army  are  becoming  more  information 
intensive.  Furthermore,  the  use  of  automation  applications 
in  support  of  the  "Big  'A'"  Army's  execution  of  Title  10 
service  functions  have  significantly  increased. * 

In  Paradigm  Shift:  The  Promise  of  Information 

% 

Technology.  Don  Tapscott  and  Art  Caston  hypothesize  that  we 
are  entering  a  second  era  in  information  technology  based  on 
integrated  network  systems.  This  advance  is  the  catalyst 
for  paradigm  shift  in  organizational  process.  This 
hardbound  consulting  pitch  synthesizes  the  Era  I  to  Era  II 
transition  requirements  in  one  model;  depicted  in  Figure  1. 
Tapscott  and  Caston  present  a  three  shift  structure:  (1) 
reengineering  the  corporate  process;  (2)  retooling  the 
corporate  capital;  and,  (3)  realigning  the  information 
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sifstMu  function.  In  addition.  they  identify  the  four 
plateaus  that  must  be  overcome  within  each  of  these  shifts 
to  implement  an  Era  It  paradigm  bi«d  on  neti(ork 

systems.  First,  the  corporation  must  reimape-set  a  vision 
for  an  overall  strategy  ,nd  be  committed  to  it. 


Flg.1.  The  Paraijgm  Shift  Framewodt  Source:  Dan  Tansadt  and 
AitCaston.  Paradigm  Shift  (New  Yodc  MeGrawMl  1«T?s5? 
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Second,  it  must  reshape--structure  the  solution  in  terms  of 
resources,  locations,  and  relationships.  Third,  it  must 
realize — develop  and  deploy  the  planned  changes  in  people, 
process,  and  capital.  Fourth,  it  must  renew--sol icit  and 
capture  feedback,  and  integrate  it  into  continuous 
refinements  in  the  process.  A  detailed  discussion  of  the 
background  for  Era  I  and  Era  II  systems  is  included  in  the 
Appendix. 

Era  I  began  with  the  introduction  of  office 
automation  technology  into  organizations.  It  was  initially 
characterized  by  Management  of  Information  Systems  (MIS) 
when  dumb  terminals  were  linked,  often  with  clumsy 
interfaces,  to  mainframe  host  computers.  MIS  evolved  into 
Decision  Support  Systems  (DSS)  when  dumb  terminals  were 
replaced  with  personal  computers  that  could  emulate 
terminals  when  on-line  with  the  host,  and  process 
applications  with  internal  software  separately.  DSS  was 
characterized  by  four  phases:  (1)  early  development;  (2) 
rapid  growth;  (3)  mature  gppwth;  and  (4)  decline.  CGSC 
may  currently  be  in  the  latter  phase  characterized  by 
declining  productivity. 

The  Era  II  system  is  characterized  by  three  critical 
changes  in  the  application  of  information  technology  to  new 
organizational  paradigms.  First,  Era  II  systems  shift  from 
personal  to  work  group  computing  (HOC) .  Automated  work 
processes  should  mirror  communications  processes — talk  as  a 
group,  work  as  a  group,  compute  as  a  group.  Second,  system 
islands,  that  were  application  or  product  specific,  are  now 
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linked  in  open  systems  architectures  to  broader  integrated 
systems.  Third,  internal  networks  are  expanding  to  support 
inter-enterprise  computing  whereby  processes  are 
horizontally  and  vertically  intTgrated  across  different, 
geographically  dispersed  organizational  units. 

HOC  facilitates  the  parallel,  as  opposed  to  serial, 
processing  of  applications  within  a  horizontal  staff  or 
hierarchy.  When  properly  implemented,  HOC  makes  walls  go 
away-the  office  is  no  longer  a  place,  it  is  an  interactive 
system.  It  leverages  information  from  networked, 
multifunction  workstations  to  create  redesigned  work 
processes  and  organizational  structures;  as  summarized  in 
Figure  2.  This  shift  should  enhance  the  efficiency  of  staff 
communications,  improve  the  collaborative  development  of 
products,  and  provide  a  more  .effective  and  encompassing 
environment  for  decision  support,  in  short,  WGC  drives 
better  marginal  productivity  in  our  staffs  because  of 
increased  access  to  shared  information  and  a  steeper 
applications  learning  curve, due  to  increased  worker 

interaction.  HOC  can  revolutionize  the  CCSOC  staff  group 
ptocess . 

Kodarn  technology  facilitates  int.9r.tin9  systems 
.nd  medium.  across  »n  0r9.nit.tlcn.  Data,  function,,  »nd 
•reliction,  cn  bo  proceed  .nd  m.lnt»ined  cherever  they 
.r.  necessary;  yet.  .11  user,  m.y  .bl.  to  access 
disparate  elements  throuph  a  common  interf.ee  available  at 
their  workstation.  Therefor.,  lnte,r.ted  systems  cn  remove 
the  isolation  of  functions  within  an  or9anitation. 


|  Stand-Alone  Personal  Computers 

Work-Group  Systems  j 

Stand-alone  word  processing  Shared  document  creation, 

and  presentation  graphics.  multi-user  idea' processing, 

application  sharing,  EDI, 
_and  computer  conferencing. 

Desktop  database. 

Shared  information  handling 
of  knowledge  bases. 

Spreadsheet . 

Multiuser  decision  support 
and  modeling  environments. 

Diaries 

Time  6  Resource  Management, 
scheduling,  process  mgmt, 
group  project  mgmt,  and 
procedure  automation. 

Tutorials 

Computer-aided  learning; 
support  from  work-group. 

Fig.  2.  The  shift  from  personal  to  work-group  computing. 
Source:  adapted  by  author  from  Tapscott  and  Caston, 
Paradigm  Shift  (New  York:  McGraw  Hill,  1993),  49. 


Individuals  and  teams  can  operate  in  a  network  of  client- 
servers,  where  clients  task  servers  and  servers  answer 
taskers.  This  internal  corporate  system  can  be  further 
networked  to  inter-corporate  systems  to  make  an  expanded  set 
of  data,  applications,  and  functions  accessible  to  a  broader 
universe  of  clients.  In  the  limit,  this  extended  enterprise 
can  make  geography  irrelevant  from  a  work  perspective. 
Consider  the  efficiency  of  direct  electronic  client-server 
relationships  between  CGSC  administration,  faculty, 
students,  and  the  broader  Army.  All  agencies,  given 
security  considerations,  could  use  interoperable  systems 
with  standard  applications  and  network  protocols  to  access 
virtually  the  universe  of  Army  data,  software,  and  models. 

6  . 
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£?i?PC  *93-94; - Era  I  in  Declin*? 

The  typical  CGSOC  classroom  is  depicted  in  Figure  3, 
This  system  probably  reflects  the  declining  productivity 
stage  of  the  Decision  Support  System  model  addressed  in  the 
Appendix.  Classrooms  have  nothing  more  than  antiquated 
desktop  computers  linked  through  a  1  ess-than-state-of-the- 
art  network,  to  a  backbone  system  with  little  utility  for 
the  student.  Further,  there  is  no  organisational 
requirement  for  the  student  to  ever  use  the  system,  m 
fact,  the  CGSOC  process  would  literally  remain  unchanged  if 
there  were  absolutely  no  computers  in  the  CGSOC  classrooms. 
The  process  flow  for  student  requirements  does  not  employ 
classroom  automation  and  may  be  simply  depicted  as  in  Figure 
A.  It  is  characterired  by  the  verbal  or  paper  transmission 
of  inputs  to,  and  outputs  from  the  learning  process.  There 
is  also  no  link  from  the  classroom  PC  through  the  network  to 
a  student’s  home  computer.  Finally,  there  is  no  means  to 
facilitate  work  group  compuUng  in  the  learning  process 
because  there  is  no  student,  to  staff  group,  to  faculty 
automated  Interaction. 

Organisational ly ,  each  staff  group  has  a  unique 
system  identi fication/password  and  mailbox  in  the  CCSC 
network.  All  individuals  within  the  staff  group  must 
share^his  common  identif ication/password  and  mailbox. 
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confidence  in  the  reliability  and  robustness  of  automated 
information  systems  for  student  administration. 
Consequently,  the  College  operates  redundant  paper,  verbal, 
and  electronic  dissemination  chahnels.  Several  section 
leaders  admit  going  months  without  ever  checking  their  E- 
mail  boxes  for  information  because  they  know  that  any 
important  information  will  be  disseminated  manually  anyway. 
Ensuring  that  all  mediums  are  consistent  is  a  tedious, 
mundane,  and  inefficient  use  of  human  resources.  Academic 
counselors,  since  they  have  no  electronic  access  to  their 
students,  are  forced  to  use  either  direct  verbal 
communications  or  paper  products  to  convey  administrative 
information  to  their  staff  groups.  Automation  may  have 
actually  increased  administrative  inefficiency.  For 
example,  the  course  registration  process  could  have  been  as 
effectively  run  on  manual  course  ledger  sheets.  Every 
student  received  at  least  6  copies  of  term  II  and  III 
printouts;  regardless  of  whether  they  individually  made  any 
changes.  Further,  "decision  rules'*  within  the  registration 
software  apparently  caused  unnecessary  changes  in  student 
schedules.  These  required  the  additional  commitment  of 
ACEs,  students,  and  the  registrar  staff  to  correct. 

The  average  resident  student  graduates  from  CGSOC 
without  every  having  had  to  exhibit  proficiency  in  any 
computer-based  application  and  without  ever  having  used  the 
ATCCS  devices.  This  creates  two  problems.  First,  those 
students  being  assigned  to  tactical  units  have  not  increased 
their  familiarity  with  the  ATCCS.  Whether  you  like  HCS  or 
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not  is  irrelevant-it  is  the  Army  tactical  command,  control, 
communications,  and  computer  (C4)  backbone  system  at  Corps 
level  and  below.  Therefore,  it  is  certainly  prudent  to 
develop  MCS-based  skills  in  the”field  grade  tactical 
leadership.  Furthermore,  the  proliferation  of  automation 
into  tactical  units  is  increasing  rapidly;  and  with  it  is 
the  expectation  that  tactical  leaders  will  produce  more 
advanced  products  using  presentation  graphics,  spreadsheets, 
document  processing,  and  database  analysis.  The  current 
CCSOC  classroom  and  curriculum  does  little  to  provide  the 
resident  graduate  a  comparative  advantage  in  this 
environment.  Second,  those  students  being  otherwise 
assigned  to  TDA  positions  are  entering  the  "land  of  a 
computer  on  every  officer's  desk,”  This  environment  has 
even  greater  expectations  of^ application-familiarity  for 
presentation  graphics,  electronic  mail,  and  document 
processing.  Again,  the  CCSOC  classroom  and  curriculum  fails 
to  inherently  prepare  students  for  success  in  this 
environment. 

The  bottom  line  is  that  the  automation  process  for 
CCSOC  AI93-94  creates  a  declining  growth  in  productivity  for 
two  reasons.  Students  who  are  literate  in  application 
skills  probably  own  hardware  and  software  platforms  that  are 
far  more  advanced  than  that  available  in  the  classroom. 

They  are  therefore  motivated  to  prepare  all  their  products 
at  home.  This  decreases  student  interaction  on  group 
projects.  More  importantly  in  some  cases,  their  skills  have 
gotten  too  advanced  to  be  helpful'  in  teaching  other 


students,  who  lack  application  skills,  with  the  classroom 
systems.  For  example,  it  is  hard  for  someone  who  uses  Power 
Point  with  mouse  and  windows  to  teach  Harvard  Graphics 
Version  2.3  without  a  mouse,  Finally,  those  students  who 
previously  lacked  automation  skills,  and  learn  them  in  the 
CGSOC  classroom,  are  learning  antiquated  versions  of  no- 
longer  industry  standard  systems.  Unfortunately,  roost 
students  who  enter  CGSOC  as  application  illiterate,  leave 
CGSOC  application  illiterate  unless  they  invest  their  own 
personal  resources  in  a  computer  system.  This  may  not  be  a 
problem  if  it  is  the  intent  of  the  CGSOC  learning  process. 

If  so,  then  applications  development  is  not  a. part  of  the 
resident  CGSOC  process  and  the  College  should  forego  any 
investment  in  classroom  automation  because  there  is  no 
strategy  for  its  use.  In  conclusion,  CGSOC  creates  three 
segments  of  students:  (1)  those  who  enter  as  application 
literate  and  continue  to  use  their  own  systems;  (2)  those 
who  enter  illiterate,  purchase  their  own  systems  and  leave 
semi- literate;  and,  (3)  those  who  enter  application 
illiterate,  do  not  acquire  skills  due  to  antiquated 
classroom  systems,  and  leave  application  illiterate.  This 
staff  group  process  may  therefore  embody  what  Peter  Senge, 
The  Fifth  Discipline,  terms  the  myth  of  teamwork:  "The 
consequence  is  .  .  .  'skilled  incompetence' --teams  full  of 

people  who  are  incredibly  proficient  at  keeping  themselves 
from  learning."4 
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Retooling  for  CGSC  Future; 


Ira  I  still? 


A  system  proposal  for  Classroom  21  is  depicted  in 
Figure  5.  It  embodies  many  of  the  technical  characteristics 
of  an  Era  II  system.  In  esse  nee*  the  student  will  be  faced 
with  a  windows-based,  48$  platform  with  access  to  greatly 
increased  network  capabilities.  This  facilitates 
applications  being  processed  wherever  they  are  most 
efficient,  client  software  and  data  being  portable  across  a 
more-vendor-neutral  hardware  network,  digitized  graphics 
transfer,  multi-media  applications,  and  a  mouse-driven 
common  graphical  user  interface  (GUI)  with  pull-down  / 
click-on  menu  to  enhance  user  friendliness.  Additionally, 
the  network  technically  integrates  students,  faculty,  and 
administration  into  a  common  backbone,  it  furthermore 
provide,  the  extern  p.tevey,  to  the  ettended  enterprie.-DOH 
Internet,  TRADOC  PROPS,  ATRRS,  and  other 
academic/professional  utilities.  This  is  the  extension  of 
technology-driven  vertical  and  horizontal  integration. 
Eventually,  it  can  become  the  electronic  paperless  "faxing" 
of  multimedia  applications  across  broad  tel econwmnieat ions 
links.  Finally,  Classroom  21  appears  to  provide  the 
hardware  and  software  environment  to  develop  work  group 
computing.  Nonetheless,  the  realization  of  Era  II 
enhancements  will  be  more  a  function  of  the  reengineered 
student  process,  than  this  retooled  technology. 

Classroom  21  must  be  retooled  with  the  latest  and 
the  greatest  industry  standard  hardware  and  software.  He 
must  be  careful  not  to  lag  industry  standards;  and  more 
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importantly,  not  to  buy  industry  outl lets- those  products 
that  appear  to  do  the  job  at  lesser  coat;  yet  have  degraded 
upgradeabil ity .  The  Army  should  have  learned  its  lesson 
with  WANG  in  the  early  1980s.  * 

Several  software  utilities  must  be  present  in  the 
retooled  Classroom  21  backbone  architecture.  First, 
automated  combat  and  service  support  simulation  packages 
roust  be  available  to  conduct  wargaming  courses  of  action. 
There  is  absolutely  no  reason  that  students  should  persist 
in  developing  bad  habits  by  applying  invalid  rules  of  thumb 
to  wargaming  by  hand.  This  devolves  into  a  virtually 
meaningless  exercise  because  there  is  absolutely  no 
rationality  in  the  method  of  asseseing  battlefield  effects. * 
Second,  an  active  bulletin  board  should  be  available  for 
student,  administration,  and  faculty  use.  Third,  every 
student  must  get  a  unique,  password-protected  file  drawer  on 
the  backbone  system  that  can  be  accessed  remotely.  This 
access  supports  productivity  enhancements  from  split-based 
work  in  the  classroom  and  atk  home.  across  the  staff  group. 
Fourth,  the  MCS  AC  or  TCP  should  be  loaded  with  current 
applications  software  to  provide  a  second  platform  per  staff 
group  to  produce  presentation  graphics,  documents,  and 
analysis.  This  not  only  provides  a  platform  to  support  the 
second  work  group  often  designated  for  course  requirements, 
but  drives  students  to  develop  skills  using  key  ATCCS 
components.  Fifth,  a  range  of  output  devices— from  dot 
matrix  to  color  laser  printers  for  VOTs-must  be  addressable 
through  the  network.  Hopefully  these  devices  will  be  used 
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selectively  because  the  vast  majority  of  course  requirements 
will  be  conducted  electronically.  A  system  of  password 
authori rations  can  be  applied  to  monitor  or  control  usage. 
Finally#  voice  messaging  should'be  a  network  utility. 
Agencies  should  be  able  to  make  official  calls  to  students 
at  school#  not  home.  Students  would  then  be  able  to  log-on 
or  call-in  to  receive  this  multi-media  enhancement  of 
current  E-mail  systems. 

This  retooling  process  should  be  based  on  a  work 
process  perspective.  who  do  you  want  to  prepare  what 
products#  where,  when,  and  with  what  information  technology 
tools?  Some  of  these  retooling  principles  are  addressed  in 
Figure  6. 

This  Era  IX  classroom  should  be  an  open  system 
characterised  by  both  portability — software  applications  and 
information  can  be  easily  moved  to  various  computers  of 
various  sizes  and  brands--and  interoperabi 1 ity--computers 
from  different  vendors  with  different  capabilities  can 

communicate  together;  i.e., ..share  resources#  information, 

r 

and  even  software  applications.  This  is  the  critical  link 
for  making  split-based  computing  (work  and  home)  feasible. 
This  combination  of  open  systems  and  standard  user 
applications  must  be  interoperable  so  that  connectivity  at 
different  levels  throughout  the  network  is  transparent  to 
the  user.  Therefore  applications#  rather  than  "flat**  ASCII 
or  EBCDC  protocol  files#  can  be  transferred  throughout  the 
network.  This  process#  characterized  by  Tapscott  and  Cast on 
as  Electronic  Document  Interchange  (EDI),  is  the  backbone  of 
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1.  IT  architecture  should  utilize  standard,  shareable, 
and  reusable  components  across  the  enterprise, 

2.  Users  are  provided  necessary  accessibility  to  meet 
their  work  functions. 

3.  Information  should  be  captured  in  computer-readable 
form  as  close  to  the  source  of  origin  as  possible 
(electronic  submissions) 

4.  Once  captured,  information  should  be  stored  and 
exchanged  using  electronic  means  so  that  manual 
transcription  and  reentry  are  avoided, 

5.  Wherever  possible,  the  various  applications  and  tools 
should  present  a  common  GUI  to  enhance  user  friendliness 
and  reduce  training  requirements. 


Figure  6.'  Selected  Retooling  Principles.  Source:  Adapted 
by  author  from  Tapscott  and  Caston,  Paradigm  shift  (New 
York:  HcGraw  Hill,  1993),  Chapter  10, 


the  extended  enterprise.  It  is  far  more  than  fancy  E-Mail-- 
merely  person-to-person  text  within  a  fixed  environment. 
Rather,  EDI  is  application- to-*pplication  within  a  wide  area 
network.  Therefore,  users  will  not  have  to  convert 
applications  files  before  and  after  transmitting  them  across 
the  network;  often  having  lost  format,  formula,  and  control 
character  utilities  in  the  process.  EDI  significantly 
reduces  administrative  costs  because  there  is  so  much  less 
paper  handling.  Products  axe  staffed  and  sent 
decisionmaker-to-decisionmaker  electronically.  This  open 
system  should  reduce  vendor  risk  in  users*  home-based 
personal  computers,  enhance  the  migration  to  new  technology 
because  needed  bridges  can  be  built  into  the  network  as 
opposed  to  individual  systems,  and  provide  increased 
architectural  flexibility  and  scalability .« 
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Realigning  I.S.  Management  for  Classroom  21 


The  current  information  systems  (IS)  architecture 
has  management  and  control  dispersed  from  the  Combined  Arms 
Center  (CAC)  Director  of  Information  Management  (DOIM)  to 
the  CGSC  Management  of  Information  Systems  Division  (HISD), 
where  systems  are  distributed  to  users.  This  facilitates 
locating  computing  assets  in  departments  and  classrooms, 
while  maintaining  strong  central  control  over  system 
operations  and  product  development  within  the  College.  This 
structure  should  be  principally  maintained  because  it  places 
control  closer  to  the  user.  This  configuration  should 
enhance  responsiveness  to  user  needs  in  conjunction  with 
Tapscott  and  Caston's  principles  of  information  system 
alignment  as  shown  in  Pigure  7. 

CGSC  needs  a  strong  centralized  IS  structure  to 
overcome  rotational  knowledge  vacancies,  as  well  as  assure 
the  linkage  of  the  CGSC  IS  structure  to  what  is  currently 
available  in  the  broader  Army.  CGSC  should  mirror  what  is 
going  on  in  HQDA,  MACOMs,  and  units.  IS  requirements  will, 
in  general,  be  technology  pushed,  rather  than  student-demand 

1.  The  requisite  IS  structure  will  enable  rapid 

development  of  systems. 

2.  IS  functions  6  business  operations  operate  in  harmony. 

3.  IS  structure  will  provide  tailored  service  to  clients. 

4.  The  structure  will  be  cost  effective. 

5.  The  structure  will  optimize  user  participation  in 

implementing  change. 

6.  IS  function  maintains  industry  standard  capability. 


Figure  7.  Principles  of  IS  Alignment.  Source:  Adapted  by 
author  from  Tapscott  and  Caston,  Paradigm  Shift  (Hew  York: 
McGraw  Hill,  1993),  264-266. 
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pulled.  A  centralized  IS  alignment  within  the  College 
facilitates  the  integration  and  support  of  evolving 
information  technology.  Therefore,  is  professionals  are 
only  resourced  in  one  place  andHprovide  consistent 
technological  assistance  and  automation  support  throughout 
COSC.  They  become  the  subject  matter  experts  in  determining 
which  software  should  be  designated  as  standard  for  each 
application.  Thus,  the  College  operates  one  document 
processor,  one  presentation  graphics  program,  one 
spreadsheet,  and  one  database. 

This  management  configuration  keeps  the  centrifugal 
dispersion  of  IS  technology  under  a  tightly-held 
organisation  that  troubleshoots  the  integrity  of  software, 
data,  and  user  files;  sets  backbone  standards;  ensures 
upgrades  adhere  to  these  standards;  serves  as  the  central 
vendor  interface;  and  provides  user  support.  Further,  this 
alignment  will  take  advantage  of  economies  of  scale'  and 
scope.  This  could  be  critical  given  the  Officer 
Distribution  Flan  for  FA53  Officers  and  the  scarcity  of 
funds  to  hire  a  professional  civilian  staff. 

Tapscott  and  Caston  would  conclude,  on  the  contrary, 
that  central ization  of  IS  functions  is,  overall,  an 
ineffective  alignment  strategy  because  it  generally 
correlates  to  low  IS  contribution  to  the  business.  This  may 
not  necessarily  be  a  drawback  in  an  academic,  military 
environment.  The  key* will  be  to  ensure  that  walls  do  not 
develop  between  the  IS  staff  and  its  broader  set  of  clients. 
The  CCSC  IS  team  must  be  given  the  mission  of  keeping  in 
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touch  with  business  developments  and  IT  opportunities  so 

that  the  College  stays  nearly  on  par  with  industry.  The 

military  contracting  system  is  not  agile  enough  to  create 

industry  leaders.  Our  challenge  is  to  stay  close  to  these 

leaders;  rather  than  becoming  complete  laggards,  as  is 

currently  the  case.  Therefore,  CGSOC  needs  a  centralised  IS 

staff  alignment  within  an  Era  II  corporate  culture. 

The  goal  is  to  have  the  architectural  cake  and  eat  it 
too — dispersed,  entrepreneurial  development  and 
implementation  of  systems  at  the  same  time  as  a 
standardised  enterprise  platform  that  can  maintain  the 
integrity  of  the  enterprise  technology 
infrastructure. [272] 

The  centralised  CGSC  IS  staff  must  be  an  equal 
partner,  motivated  by  the  same  performance  needs  as  its  key 
user  groups.  Furthermore,  it  will  have  to  be  augmented 
substantially  to  provide  adequate  user  support  during  the 
technology  and  learning  transition  process.  This  could  be 
accomplished  by  increasing  authorisations  for  the  MISD, 
hiring  a  contractor  during  the  implementation  phase,  or 
designating  support  groups  within  each  of  the  key  user 
departments--facul ty,  administration,  and  student  class. 
Unless  the  IS  structure  is  enhanced,  it  will  easily  become 
overwhelmed;  thereby  creating  system  reliability  and 
learning  barriers  to  Era  II  transition. 

Reengineering  for  Era  II  Success 
The  reengineered  CGSOC  process  must  create  value  in 
automation  for  users  through  a  combination  of  requirements 
and  utilities.  This  reengineering  must  occur  at  all  levels 
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across  all  functions.  It  should  drive  process  change  for 
not  only  the  CGSOC  student,  but  the  faculty  and  College 
administration.  This  reengineering  should  embody  at  least 
three  of  Tapscott  and  Caston' s -principles.  First, 
information  will  be  available  to  answer  user  inquiries  at 
all  times.  This  is  a  combination  of  automated  access  to  the 
MISD  for  system  help  and  to  other  users  throughout  the 
network  so  that  the  client-server  tasking  cycle  is  quick. 
Users  will  have  to  be  motivated  to  "watch  their  lanes"-- 
their  automated  mailbox/directory.  Second,  systems  required 
for  high  performance  work  will  be  available  to  users. 
Students,  faculty,  and  administrators  will  find  support  for 
advanced  applications  through  the  integrated  system  links  to 
the  extended  OoD  and  academic  enterprise.  These 
applications  could  span  advanced  simulation,  specialized 
optimization,  specific  graphical  utilities,  or  tactical 
applications  including  exploitation  of  imagery  and  * 
electronic  mapping.  Third,  focused  job  training  and 
knowledge-based  system  support  will  be  provided  to  create  a 
working- learning  environment.*  This  enables  users  to  work 
their  way  up  the  learning  curve  at  their  own  pace.  This 
reengineering  effort  will  require  an  unlearning, 
resocialisation,  and  relearning  process  throughout  the 
College-administration,  faculty,  and  students.*  The  end 
result  must  be  that  resident  students  are  treated  as  CGSOC 
staff  officers,  despite  their  work  environment  being  a 
classroom.  As  staff  officers,  they  take  on  new 
responsibilities  for  their  own  learning  and  administration. 
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This  change  should  organizationally  facilitate  work  group 
computing- -the  critical  success  factor  in  achieving  an  Era 
II  CGSOC.  Consequently,  three  aspects  of  change  must  be 
addressed:  curriculum;  classroom  process;  and 

administration. 


Curriculum  Evolution 

The  key  to  developing  a  curriculum  that  will  drive 
requirements  for  and  utility  from  an  Era  II  information 
systems  framework  is  an  automation  competent  faculty.  This 
does  not  imply  that  all  faculty  must  be  computer  geeks-. 
Rather,  ail  must  be  application  literate.  This  skill 
requirement  has  significant  ramifications  for  the  instructor 
recruitment  cycle.  However,  ski 11 -shortages  in  the  pool  of 
potential  instructors  should  be  a  short-run  phenomena,  since 
most  will  be  CGSOC  resident  course  graduates;  where  they 
will  have  developed  the  requisite  background.  The  College 
must  structure  a  leader  development  program  focusing  on 
application  skills  with  an  institutional  training, 
operational  assignment  (could  be  as  an  instructor),  and 
self -development  component.  An  enhanced  HISD  could  be  used 
as  the  backbone  for  this  program.  The  application-competent 
faculty  will  not  be  developed  over  night.  Rather, 
departments  will  have  several  heroes  that  can  take  the  lead 
in  integrating  applications  into  course  requirements, 
developing  fellow  instructors,  and  interfacing  with  truly 
application-gifted  students  and  HISD  to  assess  the 
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effectiveness  of  current  programs  and  modify  them  for  future 
success .* 

Second,  automation  skills  must  be  made  a  terminal 
learning  objective  of  residenfCGSOC.  Furthermore, 
automation  skills  should  be  added  as  the  sixth  demonstrated 
ability  on  CGSC  Form  1002:  Evaluation  Form.  The  following 
applications  should  be  required,  exercised,  and  evaluated 
during  the  course:  E-Mail,  document  publishing, 
presentation  graphics,  automated  research  using  CD-ROM  and 
on-line  products,  spreadsheets,  simulation,  and  databases. 

An  extensive  diagnostic  take-home  exam  should  be  given 
during  in-processing  to  determine  the  extent  of  each 
student's  application  skills.  Students  would  have  the 
option  of  either  taking  or  not  taking  the  diagnostic  test. 
They  would  be  free  to  use -their  home  computers,  provided 

«  m 

acceptable  software  programs  are  available;  or  CGSC 
computers*  in  designated  classrooms  and  labs.  The  diagnostic 
test  would  be  hands-on  and  product  oriented--no  multiple 
choice  cop-out.  For  example:  given  a  situation  and 
supporting  data,  the  student  could  be  tasked  to  conduct  some 
spreadsheet  and/or  database  analysis,  and  construct  a 
decision  briefing  composed  of  between  4  to  6  slides.** 

If  a  student  fails  to  take  the  exam,  then  he  or  she 
is  tracked  into  a  mandatory  institutional  remedial  training 
program  designed  to  develop  the  minimum  necessary  skills  for 
the  course.  If  they  choose  to  take  the  exam  and  do  well, 
they  are  certified  to  continue  with  routine  course  work.  If 
they  take  the  exam  and  do  not  meet  the  minimum  standards. 
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then  they  can  be  placed  in  a  self-development  program  with 
evaluation  gates  that  determine  if  adequate  progress  is 
being  made.  They  could  alternatively  be  placed  in  the 
institution's  remedial  training"" program,  depending  on  their 
lack  of  demonstrated  skill.  These  latter  options  could  be 
tailored  by  application  based  on  the  student's  demonstrated 
proficiency. 

This  effort  will  probably  be  resource  intensive  in 
terms  of  time,  hardware,  software,  and  remedial  instruction. 
However,  the  benefit  of  providing  each  student  an  assessment 
of  his/her  automation  skills  and  a  tailored  process  whereby 
they  could  significantly  increase  their  capability  can  be  a 
crucial  benefit  of  CGSOC.  It  may  very  well  become  the 
cornerstone  in  motivating  each  student  to  embrace,  as 
opposed  to  resist,  the  Era  IX  classroom  21. 

Third,  CGSOC  courses  must  integrate  applications 
into  student  requirements.  As  a  current  comparison,  C430: 
Resource  Planning  and  Allocation,  the  operations  research 

and  systems  analysis  core  instruction,  has  absolutely  no 

\  * 

computer  application  exercises.  Even  the  most  introductory 
undergraduate  courses  in  this  topic  do;  why  not  CGSOC? 

Course  directors  should  be  required  to  submit  a  report  that 
addresses  how  their  course  supports  the  terminal  learning 
objective  of  applications  familiarity.  Some  courses  can 
obviously  incorporate  multiple  applications  ranging  from 
spreadsheet  analysis  to  presentation  graphics.  Others  may 
only  be  able  to  exercise  document  publishing  and  automated 
research. 
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in  The  Fifth  Discipline  Peter  Senge  recommends 
prototyping  process  developments  to  ensure  that  new 
initiatives  "get  it  about  right. -  The  challenge  is  not  to 
search  for,  find,  and  develop  The  100%  solution.  Rather, 
organisations  can  use  prototyping  to  quickly  teat  and  adopt 
an  80%  solution  that  greatly  facilitates  the  learning 
organization.* *  The  tactics  curriculum  provides  an 
applications-rich  environment  to  prototype  Era  II  classroom 
processes.  Document  processing,  presentation  graphics, 
spreadsheet  analysis,  database  management/analysis, 
simulation,  and  electronic  imagery  could  be  integrated  into 
student  requirements  for  A301:  Applied  Tactics,  A304i 
Advanced  Fires;  and  A305:  Advanced  Intelligence,  by  January 
1995  (term  II,  AY94~95).  Lessons  learned  from  these 
prototype  efforts  could  then  be  applied  to  A4S9i  Cdrps 
Logistics,  and  A501:  Operational  Warfighting  for  term  III 
AI94-95.  All  core  courses  could  follow  in  adopting 
requirements  that  would  benefit  from  the  Era  II  paradigm  for 
AY95-96  based  on  the  AY94-9S.  experience.  Furthermore, 
requirements  for  complementary  courses  should  be 
intemetted.  For  example,  tactical  plan  development  for 
A301  should  be  networked  with  service  support  plan 
development  in  A459.  The  A301,  A304,  A305,  and  A459 
preparation  for  Prairie  Warrior  should  also  be  networked. 

Work  Group'  Computing  in  the  staff  Group 
The  staff  group  process  must  develop  value  in  the 
shared  creation  of  products  using  computer  applications. 
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The  staff  group  is  where  the  enhanced  capability  of  retooled 
information  systems  can  be  coupled  with  the  upgraded 
requirements  of  a  reengineered  curriculum  to  significantly 
enhance  the  productivity  and  learning  of  CGSOC  students. 

The  work  process  flow  for  a  group  could  evolve  as  depicted 
in  figure  8.  The  staff  group  learning  process  will  be 
characterized  by  electronically  linking  the  faculty, 
student,  and  staff  group  to  the  CGSC  network.  Split-based, 
distributed  computing  will  be  possible  through  the  networked 
access  of  both  the  classroom  PC  and  home  PC,  to  student  or 
staff  group  files  resident  on  the  backbone.  This  process 
also  highlights  the  routing  of  inputs  to  the  student,  and 
output  from  the  staff  group  electronically  through  the  CGSC 
network. 

This  environment  is  characterized  by  greatly  reduced 
hard-copy  output  and  costs  due  to  the  emphasis  on  electronic 
preparation,  editing,  staffing,  submission,  and  grading  of 
course  requirements.  The  student  will  have  increased  access 
to  broader  Army  and  academic,  automated  references  and 
archives  to  greatly  enhance  the  quality  of  research 
underlying  their  products.  This  access  spans  the  gamut  from 
Field  Manuals  on  CO-ROM,  to  after-action  reports  from  the 
Combat  Training  Centers,  to  interacting  with  staff  officers 
at  TRADOC  or  HQDA  on  current  issues  such  as  digitization  of 
the  battlefield.  General  Sullivan  terms  CGSOC  as  one  of  his 
braintrusts.  Work  group  computing  in  the  classroom 
facilitates  the  transfer  of  knowledge  and  experience  across 
this  braintrust  to  develop  a  broader  educational 
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opportunity.  Further,  access  to  the  braintrust  is  extended 
to  the. broader  Army.  The  entire  class  could  participate  in 
an  A716-like  opportunity  where  students  interact  with  Army 
leadership  to  discuss  current  issues. 

Students  should  gain  personal  utility  from  the  CGSOC 
Era  II  network.  They  should  be  able  to  access  databases  and 
applications  for  professional  use.  Furthermore,  they  should 
be  able  to  experiment  with  hardware  and  software  in  the 
network.  This  personalized  test-bed  can  be  of  great  benefit 
in  determining  what  configuration  to  buy  for  their  own 
personal  computers.  They  can  also  use  software  primers 
available  on  the  system  to  become  familiar  with  the  standard 
packages  used  at  their  next  duty  assignment.  The  bottom- 
line  is  that  the  CGSOC  experience  should  provide  students 
with  an  opportunity  to  experience  the  benefits  of  work  group 
computing  so  that  they  can  implement  their  lessons  learned 
in  future  assignments. 

For  example,  the  chief  of  staff  for  a  course  of 

action  development  exercise  .could  disseminate  assignments 

\  * 

and  guidance  for  the  group  project  with  a  suspense  for  input 
to  his  "file  drawer**  by  1700.  Be  would  then  integrate  this 
input,  prepare  a  completed  draft  product,  and  distribute  it 
back  to  his  group  members'  "file  drawers"  by  1900.  He  could 
further  specify  that  staffed  comments  must  be  provided  back 
to  his  electronic  address  by  2100.  At  2100,  he  can  then 
consolidate  the  input,  edit  the  final  product,  and  either 
electronically  distribute  and  submit  it,  or  spool  it  to  an 
output  device  in  Bell  Hall.  This  process  creates  a  well- 
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staffed  product  in  which  all  students  have  played  at  least 
an  initial  preparation  and  final  review  role;  ready  for 
class  by  0730  the  next  morning.  This  revolutionises  the 
current  process  often  characterised  by  a  CoS  who  has  to  keep 
the  whole  group  at  school  until  all  initial  products  are 
submitted.  Once  the  CoS  is  sure  that  all  issues  are 
adequately  addressed,  he/she  takes  the  input  home  and 
prepares  the  final  group  product.  There  is  very  little 
group  learning  in  this  process.  Other  members  of  the  group 
may,  or  may  not,  have  an  opportunity  to  edit  this 
consolidated  group  product.  The  Era  II  proposal  adopts 
aspects  of  work  group  computing  that  can  vastly  enhance  the 
learning  potential  for  all  staff  groups. 

Additionally,  the  adoption  of  an  Era  II  technical 
network  and  organizational  paradigm  will  facilitate  the 
adoption  of  Army-wide  field  grade  standards  in  the  CCSOC 
classroom.  Course  standards  should  be  similar  to  the 
document,  graphics,  and  presentation  standards  accepted  in 

any  Quarterly  Training  Brief,  HQDA  or  TRADOC  staff  decision 

x* 

memorandum  and  brief,  or  Brigade  Tactical  Operations  Center 
orders  brief.  Products  that  are  unacceptable  in  the  Army, 
such  as  imprecisely  hand-drawn  or  poorly  computer-crafted 
graphics,  should  not  be  accepted  in  the  classroom.  Also, 
graduate- level  research  requirements  can  be  adopted  for 
critical  analyses  as  more  services  are  available  on  CD-ROM 
and  through  the  extended  enterprise  network.  The  issue  here 
is  not  raising  the  ceiling  on  standards,  rather  the  floor. 
Many  students  prepare  first  rate  academic  and  professional 
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products.  These  students  are  going  to  take  advantage  of  Era 
II  information  technology  regardless  of  what  the  College 
does.  However,  the  lower  segment  of  the  class  will  not 
benefit,  unless  motivated  (eveiTat  times  negatively)  by 
clearly  defined  standards  that  drive  them  to  leverage 
technology.  CGSOC  can  use  classroom  21  as  the  foundation  to 
produce  graduates  who  confidently  meet  or  exceed  the 
commonly  expected  automation  familiarity  requirements  of 
field  grade  officers  throughout  the  Army. 

Course  Administration 

CGSOC  administration  should  be  nearly  paperless. 
There  should  be  little  need  for  the  staff  group  structure 
and  student  chain  of  command.  The  Class  Director's  Office 
should  distribute  administrative  information  direct  to  every 
student  on  an  electronic  class  bulletin  board.  They  could 
also  operate,  in  conjunction  with  the  CAC  Public  Affairs 
Office,  an  on-line  Earlybird  or  daily  news  summary. 

Students  should  be  required.,to  check  electronic  distribution 
twice  daily— they  certainly  check  their  paper-laden 
distribution  boxes  many  more  times  than  that.  The  class 
chain  of  command  then,  should  only  be  necessary  to 
troubleshoot  last  minute  taskings  and  disseminate  any 
sensitive  issues.  Regardless,  verbal  and  paper 
dissemination  should  be  exercised  as  the  exception,  not  the 
rule. 

Academic  Counselors  and  Evaluators  (ACE)  would 
become  exactly  that.  They  would  no  longer  serve  as 
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redundant  means  of  unnecessary  face-to-face,  or  paper 
administrative  communications.  All  their  administrative 
communications  with  students  should  be  through  E-mail.  This 
altered  process  in  no  way  relinquishes  them  of  the 
responsibility  to  observe  and  assess  the  performance  of 
their  students.  On  the  contrary,  it  should  greitly 
streamline  their  other  administrative  functions  so  that  they 
can  focus  on  their  criticsl  professional  development  role. 
Consequently,  face-to-face  counseling  would  continue  and 
hopefully  become  more  effective.  Ideally,  in  support  of  our 
lead  by  example  ethic,  the  ACE  should  become  the  proponent 
for  initial  automation  applications  skill  assessment  and 
orientation  during  class  in-processing. 

Students  should  directly  register  for  courses 
electronically.  ACEa  and  concentration  proponents  would  be 
able  to  audit  schedules  to  ensure  requirements  are  met. 

CCSOC  Form  1002s  and  term  grade  reports  would  be  delivered 
electronically  to  each  student.  In  addition,  the  reclame 
process  could  be  automated.. 

Financing  the  Paradigm  shlf^ 

The  financial  implications  of  this  transition  can  be 
staggering  given  the  scarcity  of  Army  resources.  The  costs 
could  easily  approach  $10  million.  An  attempt  to  prioritise 
the  inveatment  in  Era  II  functions  is  depicted  in  Figure  9. 

In  short,  the  College  should  Invest  in  the  network  above  all 
else  if  funds  are  lacking  .  This  creates  the  minimum 
conditions  for  enticing  students,  faculty,  and 
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administrators  to  use  the  CGSC  system.  Next,  the  College 
should  ensure  that  the  latest  and  the  greatest  applications 
are  available  on  the  network;  and  that  they  are  remotely 
accessible.  If  the  network  provides  significant  utility, 
then  students  and  faculty  will  attain  the  capability  to 
access  it  for  applications.  Finally,  new  classroom 
automation  platforms,  probably  486-based  PCs,  must  be 
procured  to  serve,  along  with  the  network  backbone,  as  the 
centerpiece  of  work  group  computing. 


|  Tier  I : 

-  | 

1. 

Upgrade 

backbone  architecture  and  communications. 

2. 

Enhance 

CGSC-internal  network. 

1  Tier  II: 

3. 

Upgrade 

network  applications  software. 

4. 

Procure 

new  classroom  automation  platforms. 

1  Tier  III: 

5. 

Enhance 

extended  enterprise  networking. 

6. 

Upgrade 

network  utility  devices. 

7. 

Procure 

new  Data  Service  Center  automation  platforms. 

1  Tier  IV: 

L!_ 

Provide 

enhanced  IS  user  support. 

Fig.  8.  An  attempt  to  prioritise  the  Era  II  investments  for 
CGSC  classroom  21. 


The  Tier  I  investment  must  be  made  in  creating  a 
network  that  provides  access  among  users  through  a  common 
system.  First,  the  backbone  architecture  and  coiwnuni  cat  ions 
must  be  upgraded  to  provide  each  student  with  a  unique 
directory  in  the  CGSC  system  where  personal  files  can  be 
saved  and  accessed  remotely  from  home.  This  investment 
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mikes  split-based  computing  md  the  electronic  transfer  of 
information  among  students  and  faculty  possible.  Second, 
the  CGSC  local/wide  area  network  must  be  enhanced  to  provide 
utility  for  the  user.  Fiber  optics  probably  provides  the 
most  efficient  flesibility  for  future  wide  area  network 
advancements.  This  internal  network  solidifies  the 
classroom  link  to  the  CGSC  backbone  system. 

Now  that  access  to  the  backbone  has  been  ensured 
from  both  inside  and  outside  the  College,  the  available 
system  applications  can  be  upgraded  in  Tier  II  to  provide 
enhanced  utility  for  the  user.  Advanced  document 
processing,  database,  modeling,  and  graphics  capabilities 
can  be  resident  as  applications  on  the  backbone.  These 
software  products  could  provide  enhancements  over  the 
students*  PC-based  versions.:  They  further  allow  eliants 
with  older  PC  models,  as  a  remote  terminal,  to  use  the 
latest  and  greatest  industry  standard  software  products  at 
literally  no  cost.  Rest,  new  staff  group  HOC  platforms 
should  be  procured.  These  mp.t  employ  a  mouse-driven, 

graphical  user  interface  and  enlarged  video  display  for 
automated  briefings. 

Th.  Ti.r  lit  investments  am  critical  to  achieving  an 
Em  II  paradigm;  hovever.  th.y  are  probably  not  reguired  to 
facilitate  work  group  computing  by  atud.nta  and  faculty, 
the  estended  enterprise  network  can  be  enhanced  to  provide 
accee.  to  an  increased  array  of  data,  aervlcea,  and 
organisations  for  a  much  broader  universe  of  clients. 
Utilities,  such  aa  speeialited  Input  or  output  devieea, 
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could  then.be  added  to  the  network  to  support  advanced 
requirements.  These  may  provide  substantial  benefit  to 
highly  skilled  users.  Finally,  the  Data  Service  Center  must 
be  retooled  to  support  the  same""functions  as  the  CCSC 
classroom  platform. 

CGSC  cannot  underestimate  the  requirements  for 
adequate  maintenance  and  user  support,  categorised  as  Tier 
IV.  Without  these  functions,  potential  users  will 
increasingly  perceive  barriers  in  system  reliability  and 
unfriendliness.  However,  CGSC  may  not  have  to  invest  in  it. 
Rather,  the  College  can  leverage  off  the  resident  expertise 
of  students  and  faculty.  One  option  might  be  to  assign  FA53 
or  otherwise  qualified  students  to  an  IS  management  course 
where  their  requirement  would  be  to  provide  actual  support 
to  the  living  network  and  its  users.  What  better  training 
could  their  be?  These  students  could  be  designated  prior  to 
the  start  of  term  I  and  habitually  associated  with 
particular  staff  groups.  This  notion  is  merely  an  extension 
of  the  computer  OIC  currently  designated  in  each  staff 
group. 


Conclusion 

The  challenge  is  one  of  managing  change. [26] 

One  may  ask:  Why  should  I  buy  into  an  Era  II  CGSOC? 
Is  the  retooling,  realigning,  and  reengineering  effort  worth 
it?  Hopefully,  the  College  will  determine  that  integrated 
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network  systems  enhance  the  efficiency  end  effectiveness  of 
the  resident  course  process.  Sooner  or  Uter,  the 
competition  of  international  and  sister  service 
command/staff  colleges  will  transition  to  Era  II  frameworks. 
CGSC  should  remain  a  leading,  as  opposed  to  lagging, 
enterprise  in  senior  military  institutional  education.  The 
faculty  and  atudents  should  welcome  this  paradigm  shift  to 
an  Bra  II  information  technology  organization.  It  will  not 
only  make  them  more  productive  in  the  Army,  but  more 
marketable  when  they  eventually  transition  out  of  the  Army. 
Graduates  and  faculty  alumni  should  be  able  look  back  on 
their  CGSC  experience  as  one  when  trends  were  set.  It 
should  provide  a  frame  of  reference  as  to  what  is 
organisationally  achievable  given  the  effective  integration 
of  information  technology,  , 

The  leadership  role  in  this  evolution  is  critical. 
Taspcott  and  Caston  say  that:  "old  paradigms  die 
hard.H[m]  Change  is  even  more  difficult  when  the 
institutional  leadership  is.not  the  champion  for  change. 

They  are  the  ones  who  must  develop  the  migration  strategy 
that  ensures  a  jointly  shared  vision,  does  not 
disenfranchise  long  term  players,  and  incorporates  short¬ 
term  milestones  with  assessments  that  can  validate  and/or 
identify  changes  in  the  transition  path.  In  addition  to 
establishing  the  vision,  the  leader  is  also  challenged  with 
designing  a  coherent  process  that  gets  us  to  the  desired 
endstate.  This  process  of  getting  from  Era  I  to  Era  II  will 
make  the  difference  between  whether  faculty  and  atudents 
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internalize  the  change,  or  reluctantly  comply  with  it. 
Finally,  leaders  must  create  organizational  incentives  for 
students  and  faculty  to  experiment  with  prototypes  so  that 
the  adoption  of  technology-driven  organizational  processes 
can  be  broadly  based  and  relatively  free  of  pitfalls.  These 
heroes  must  be  acknowledged  and  rewarded.  A  summary  of 
Tapscott  and  Castin's  leadership  lessons  learned  is  depicted 
in  Figure  10. 


1.  The  critical  success  factor  is  senior  management 
commitment. 

2.  Communicate  throughout  the  organization  so  that  all 
understand  the  "reimage*" 

3.  Develop  group  ownership  of  the  change.  If  all  players 
have  a  stake  in  success,  then  Allison's  bureaucratic 
politics  model  would  forecast  success. 

4.  Assume  nothing  is  sacred  from  scrutiny.  Let  the 
system  earn  its  place  in  the  organisation.  You  are  sunk 
if  you  doom  change  to  success.  Determine  ahead  how  you 
will  assess  success.  You  risk  losing  commitment,  if 
groups  are  forced  to  implement  a  system  they  know  is 
substandard.  More  importantly,  they  lose  the  motivation 
to  try  and  fix  it. 

5.  Over-resource  the  implementation  phase  to  ensure 
reliability — people  and  hardware.  If  the  IS  staff  is 
overcommitted,  they  will  be  unable  to  meet  customer  demand 
during  implementation.  Once  the  system  is  stabilized, 
then  you  can  cut  it  back.  Do  this  with  contractors,  or 
borrowed  IS  professionals. 

6.  Leaders  must  be  upbeat  about  change.  Foster 
enthusiasm. 


Fig.  10*  Paradigm  Shift  Leadership  Lessons  Learned. 
Adapted  by  author  from  284-286. 


This  institution  needs  to  answer  one  critical 
question:  Are  applications  skills  necessary  for  the 
professional  development  of  field  grade  officers?  If  the 
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answer  is  no.  then  forget  Era  It  investment.  Save  your 
money  and  invest  it  in  different  pro9rams!  If  it  u  >M. 
then  have  the  moral  eoura9e  to  drive  students  to  "get  with 
the  automation  program."  there~wUl  be  those  officers 
either  unwillinp  or  unable  to  meet  the  applications 
familiarity  terminal  learning  objective  of  the  course.  In 
these  hopefully  rare  cases,  the  COSOC  leadership  must  have 
the  moral  courage  to  Identify  these  officer  as  ones  who  lack 
potential  for  future  service  in  our  Army,-  and  rate  them 
accordingly.  After  reading  Ceneral  Sullivan's  national 
security  taper:  "America's  Army,"  and  Toffl.r  and  Teffl.r's 
— --"d  Anti-War.  you  can  hardly  conclude  otherwise. 


Only  high-quality  soldiers,  leaders  staff. 
organizations  that  can  use  customizat ?!S„  an?  j 
information  to  their  advantage  will  sueeiaS*?01?!?0  *nd 

Th‘  -"iUt.ry  rJ,uiriie2uC:?dtJ:  *“* 

information  age  are  upon  us  today.  .  ,  . 

army  that  can  use  information  aoe  "taeii*  ai»  .  oi j 

under  these  conditions  differs  ??««??:  and 

army  of  the  industrial  aj“'«  *  h*  "•“-Production 


OEM  Cordon  *.  Sullivan  and  cot 

»ar  in  the 
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APPENDIX 


BACKGROUND  ON  THE  PARADIGM  SHIFT  FROM  ERA  I  TO  ERA  II 

In  Paradigm  Shift,  Dan  Tapscott  and  Art  Caston  trace 
the  technology  and  organization  change  from  Era  I  to  Era  II 
information  systems/ see  Figure  11.  In  the  early  Era  I 
period,  Management  of  Information  Systems  (MIS)  were 
characterized  by  dumb  terminals  linked,  often  with  clumsy 
interfaces,  to  mainframe  host  computers.  MIS  evolved  into 
Decision  Support  Systems  (DSS)  where  dumb  terminals  were 
replaced  with  personal  computers  that  could  emulate 
terminals  when  on-line  with  the  host,  and  process 
applications  with  internal  software  separately.  DSS  was 
characterized  by  four  phases:  (1)  early  development--when 
systems  are  first  entering  an  organization  and  applications 
are  being  developed;  (2)  rapid  growth — when  these 
applications  have  been  internalized  and  are  proliferated 

v 
\  * 

across  the  organisation;  (3)  mature  growth — when  the 

corporate  rate  of  growth  slows  because  change  in  the 

organization  has  slowed;  and  (4)  decline — when  the  mis  of 

old  and  new  technology  creates  inconsistencies  in 

applications  and  corporate  vision.  Expert  Information 

Systems  (CIS),  little  more  than  technical  kludges  that  went 

cross-compartment  within  organizations  to  make  information 

more  visible  to  decisionmakers  across  an  organization,  were 

employed  as  an  enhancement  to  DSS.  This  process  attempted 
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Fig.  11.  The  Technical  Evolution  of  Automation  applied 
to  Organizational  ProdudMty.  11 
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to  prolong,  and  slightly  enhance  the  mature  growth  phase;  yet 
provided  little  long  run  competitive  advantage.  Era  II 
information  technology  is  based  an  a  new  enterprise 
architecture  in  information  systems  that  employs  integrated 
network  systems.  These  network  systems  may  provide  the 
opportunity  to  initiate  a  second  learning  and  effectiveness 
curve  where  organizations  can  leap-ahead  of  DSS  mature 
growth  into  new  early  development  and  rapid  growth  phases. 

The  Era  II  system  is  characterized  by  three  critical 
shifts  in  the  application  of  information  technology  in  new 
organizational  paradigms.  First.  Era  II  systems  shift  from 
personal  to  work-group  computing  (WGC).  There  is  no  more 
need  for  stand-alone  PCs  imbedded  in  clumsy  networks.  This 
structure  drives  a  different  product  work  process  than 
communications  process.  Second,  system  islands  that  were 
application  or  product  specific  are  now  linked  into  broader 
integrated  systems  supported  by  open  system  architecture. 

Third,  systems  have  advanced,  beyond  merely  internal 

\  * 

4 

applications  to  truly  inter-enterprise  computing  whereby 
processes  have  become  horizontally  and  vertically  integrated 
across  different,  geographically  dispersed  organizational 
units . 

In  essence,  WGC  facilitates  the  parallel,  as  opposed 

to  serial,  processing  of  applications  within  a  horizontal 

staff  or  hierarchy.  When  properly  implemented,  WGC  makes 

walls  go  away — the  office  is  no  longer  a  place,  it  is  an 

interactive  system.  It  leverages  information  from 
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networked,,  multifunction  workstations  to  create  redesigned 
work  processes  and  organizational  structures ;  as  depicted 
earlier  in  Figure  2.  This  shift  should  enhance  the 
efficiency  of  staff  communications,  improve  the 
collaborative  development  of  products,  and  provide  a  more 
effective  and  encompassing  environment  for  brainstorming. 

It  should  also  Improve  decisionmaking  by  facilitating  the 
incorporation  of  recommendations,  the  sharing  of 
information,  and  the  reduction  of  unnecessary  bureaucratic 
input.  In  short,  HOC  drives  better  marginal  productivity  in 
our  staffs  because  of  increased  access  to  shared  information 
and  a  steeper  applications  learning  curve  due  to  greater 
worker  interaction.  HOC  allows  you  to  work  the  way  you 
communicate" ~in  parallel  with  others.  Product  creation  is 
faster,  easier,  and  better  quality  due  to  shared  input. 

Hodtrn  technology  facilitates  integrating  systems 
across  the  organisation.  Data,  functions,  and  applications 
can  be  processed  and  maintained  where  they  are  necessary; 
however,  users  at  all  levela  (given  security  considerations) 
bo  able  to  access  disparate  elements  through  a  common 
interface  available  at  their  workstation.  Integrating 
systems  extends  to  also  integrating  mediums --data,  text, 
voice,  and  ultimately  image--despite  the  required  expensive 
investment  in  wide  area  networks.  Therefore,  Integrated 
systems  can  remove  the  isolation  of  functions  within  an 
organisation.  Individuals  and  teams  can  now  operate  in  a 
network  of  client-servers  where  clients  task  servers  and 


servers  answer  taskers.  Consider  the  efficiency  of  direct 
client-server  relationships  between  CGSC  administration, 
faculty,  and  students  by  eliminating  redundancy  and  adopting 
electronic,  rather  than  paper-based,  information  exchange. 
All  agencies  will  use  the  same  backbone  data,  standard 
applications  (that  do  not  preclude  local  enhancements),  and 
network  protocols  that  support  application  interoperability 
as  opposed  to  merely  plain  text  transfer. 

In  the  limit,  the  extended  enterprise  could  make 
geography  irrelevant  from  a  work  perspective.  Internal 
corporate  systems  will  be  networked  to  inter-corporate 
systems.  This  increases  access  (again  given  the  desired 
level  of  security  filters)  for  a  broader  array  of  clients  to 
an  expanded  set  of  data,  applications,  and  functions.  At 
CGSC  for  example,  an  extended  enterprise  system  can  link  the 
A716  student  in  classroom  1  to  COL  Harper,  Director  of  the 
Chief  of  Staff  of  the  Army's  Study  Group,  so  that  they  can 

continue  their  discussion  of^  Army  change  issues  that  was  not 

•  * 

completed  during  the  4  May  course  seminar. 

The  impact  of  these  three  shifts  creates  a  set  of 
technology  themes  in  Era  IX.  More  importantly,  these  now- 
feasible  technology  themes  are  driving  a  complementary  set 
of  organizational  themes  that,  when  combined,  foster 
paradigm  shift.  The  adoption  of  technological  themes 
without  the  corresponding  organizational  themes  create  a 
disconnect  that  limits  both  the  effectiveness  and  efficiency 
of  change,  as  summarized  in  Figure  12. 
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TECHNOLOGY  THEME 

T  OPEN  SYSTEMS: 

Portability  of  software  and 
info  across  an  interoperable 
network. 


^  •  v»»nu 


INTERCONNECTION: 

Shift  from  islands  of 

siss:?*:?* ta 


3.  DISTRIBUTED, COMPUTING: 
Shift  from  host-based  to 
network-based  computing . 
Computer  Intel  pushed  down 

4.  REAL  TIME: 

Systems  capture  info 
on-line  in  real  time,  and 
updates  databases, 

5.  COOPERATIVE  PROCESSING: 
Applications  processed 
where  most  efficient 
on  network. 


Lcient 


6.  PEER-TO-PEER  PROTOCOLS; 
Hierarchical  protocols 
replaced  by  ones  that  treat 
network  devices  as  peers. 

7.  ARCHITECTURAL  MODULARITY: 
Standardised,  independent 
systems  are  networked  to 
meet  corporate  requirements. 

8.  PLATFORM  SPECIALIZATION: 

Era  II  architecture  is 
specialised  based  on  server 
customer  requirements. 

9.  USER  FRIENDLINESS: 

Easy  io  learn  and  use 
via  GUI. 

10.  GLOBAL  NETWORKING: 

Store  and  forward  info. 
Collective,  resources 
continuously  available. 

Figure  12.  Technology  themes  drive 
Summarised  from  Tapscott.  and  Caston 

McGraw  Hill,  1993),  209-212. 


OPENNESS : - - 

Enterprise  is  a  network  of 

functions  thJt  inter¬ 
operate.-  Corporate  walls  blur. 

INTEGRATION: 

Ti?»SS£?2Sati?n  bpeomes  an 
Bus^esses.n*Uork  of  sub“ 

EMPOWERMENT: 

Individuals  empowered  to  crest* 
IMMEDIACY: 

Corporation  strives  to  be  a 

adjusts  to  business  conditions. 
COOPERATION: 

commitment: 

accountability. 

ACCESSIBILITY: 

share  a 

h,v# 
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Endnot-cs 


i This  analysis  will  not  address  applications  for 
CAS3,  correspondent  studies,  SAMS,  or  Command  Preparation. 

s GEN  Sullivan  used  the  terms  "Big  A"  and  "little  a" 
Army  to  characterise  the  operational  versus  support  aspects 
of  the  Service.  The  author  interprets  this  distinction  as 
roughly  indicating  the  "little  a"  Army  as  MTOE  units  that 
support  the  operational  requirements  of  the  CINCs.  The  "Big 
A"  army  is  the  TDA  structure  that  supports  the  Title  10 
functions  of  the  Department  of  the  Army. 

2 If  the  student  were  able  to  save  files  in  a 
directory  on  the  CGSOC  network  host  and  use  a  modem  to  dial 
into  the  CGSOC  host,  he  could  currently  transfer  ASCII  files 
from  the  host  to  his  home  computer  using  a  communications 
applications  software,  such  as  Kermit. 

< Peter  M.  Senge,  The  Fifth  Discipline:  The  Art  and 
Practice  of  the  Learning  Organisation  (New  York:  Doubleday, 
1990),  25. 

9 The  use  of  a  wargaming  tool,  such  as  the  Theater 
Analysis  Model  (TAM),  is  required  as  a  minimum.  For  most 
Tactics  courses,  a  modified  version  of  the  Brigade  and 
Battalion  Simulation  (BBS)  could  be  used  to  conduct  course 
of  action  analysis. 

•  Integrated  network  systems  allow  clients  to  use 
backbone  application  utilities  while  only  having  application 
kernels  on  their  own  system.'  Kernels  for  the  CGSC  network 
applications  could  be  issued  to  students  so  that  they  can  be 
loaded  on  home-based  PCs.  Then,  students  would  be  able  to 
remotely  access  network-based  utilities  for  linked 
operations.  They  can  also  pull  data  from  the  host  and 
process  it,  stand-alone,  using  their  own  application 
software  resident  in  their  home-based  PCs.  A  good  example 
of  a  work-group,  split-based-capable  application  is 
WordPerfect  Office.  These,  and  other,  benefits  of  open 
systems  are  discussed  in  greater  detail  in  Dan  Tapscott  and 
Art  Caston,  Paradigm  Shift  (New  York:  McGraw  Hill,  1993), 

Chapter  6. 
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’Vmore  detailed  discussion  of  Tapscott  and  caste n'« 
reengineering  principles  in  found  in  pages  214-217?  C  1  5 

process  ilhll iah? in^SrS9 
br  GEN  Gordon  R.  SSl  liven  and  SIliil  wTSTClr 

m  the  Information  Age,"  Military  Review  (April  1994),  52 
In  individuals  hava  to  discard  svatam 

knowledgeof  former  t.ehnolo9y.-«n,n&”‘t,?h:p‘j“\ 
to  adapt  their  work  processes  to  the  reengineered 
organisational  paradigm— resocial  itation.  Finally  th*y 
have  to  learn  the  applications  requirements  tallllA* r 
productivity  uain9  the  retooled  tJStaJEw!  '* 

•The  class  is  routinely  gifted  with  officers  who 
possess  technical  graduate  decrees  in  i  ^  ABt  . 

com.  «t  the  Ph.p.  level  •  rSrtKSolS/SUnlJr.S?^; 
professors  at  the  U.S.  Military  Academy  or  in  Tour  With 
Industry  assignments  where  they  have  experience  Si th  ^urh 
more  advanced  computer  network!.  The  fi^lt?  Znd 

resource?*^00  *h°Uld  AOt  b*  btahful  in  tapping  this 

Prototype  efforts  similar  to  those  oroooa^  w. 
effective  in  developing  standard  requirements  at  the  r 
Canadian  Staff  College.  Officers  there  JJelxJLteJ  ^ 
prepare  OPLANS  using  Word  Perfect,  preseStati™ 
using  Harvard  Graphics,  logistical  ®rIp  j? 

Army  logistical  analysis  models  on  achool-profldi^Lmof" 
computers,  and  course  of  action  analysis  using  TAM. ^*pt0p 

merely'the'school  #“lu"u"i2(  ”ut?' *: 

combined  arms  operations.  Presumably  challenges  in 

would  value  the  d.vile*™,*  If  .;y  mo#t  forei*n  nations 
Sf  fleeS!  developmental  appliceUona  .kill.  1,  their 

i3».  *h"«f«MUntol59«?i^au  i£oSr?fiht"f IV;  *l3: 

from^oM  Sullivan's  ua.  of  Sir  Hiaeall  He«.?d‘a  n«?fJJ“? 


» a  Sullivan  and  Dubik,  55. 

11  The  four  stages  of  DSS  are  adapted  ftom  th. 
author's  class  notes  from  course  assi.  81  .  from  th« 

Systems,  taught  by  Professor  MiJcJlpTre^y^lJLn^KIai  f 
Management ,  M.a.achua.tta  Institute  of  T«hAou£“  m“l  °f 
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Washington,  D.C.,  1994. 
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Erlbaum  Associates,  Hillsdale,  NJ,  1994. 
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Army  Science  Board. 

8.  Perleman,  Lewis  J.  School's  Out  iHvperlearning  the  New  Technology,  and  the  End  of  Education.  William  Morrow 

and  Company,  Inc,  New  York,  1992. 

If  you  only  want  to  read  one  book,  read  this  one.  Truly  excellent  description  of  the  alternatives  available  in 
the  future.  Aimed  at  the  public  school  system  but  many  lessons  the  Army  can  use. 

9.  Peters,  Tom.  Crazy  Times  Call  for  Crazy  Organizations.  Vintage  Books,  New  York,  1994. 

Peters's  view  of  what  organizations  ought  to  be  and  ought  to  do  in  light  of  the  information  age. 
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Some  insightful  comments  on  activities  that  lead  to  "learning." 
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An  argument  that  the  traditional  job  is  becoming  a  social  artifact,  created  in  the  19th  century  and  well 
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